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- AUTOMATIC 

- TAPE CONTROL 

The logical extension for £59.95 

the Sinclair ZX8I giving 

data retrieval & word processing 



The ZX99 Tape Contfol system is 3 sophisticated extension to 
^e Sinclair ZX81 Microcomputer, providing r@markablfl 
additional capabilities, whicK attoiM both the beginner and 
expert access to a professional computing system without the 
expected expense. 

DATA PROCESSING 

The ZX93 gives vou full software control of up (o four tape 
decks {two for reading and two for writingl allowing merging oi 
daia filei to update and modify Them. This is achieved by using 
the remote sockets of the (ape decks to control their motors as 
commanded by a program, 

^ PRINTER INTERFACE 

Tbe ZX99 has a RS232C interface ailowing you direct 
connection with any such serial printer u^ing the Industry 
standard ASCII character code (you can now print on plain 
paper in upper and lower case and up to 132 characters 
per (me,) 

^♦^ MANY SPECIAL FEATURES 

There are so many different features ihat ii is difficult to list 
them all; 
For ej( ample: 

AUTOMATIC TAPE TO TAPE COPY; You can copy any 
data file ^e^^^d^ess ot your memory capacity (a C90 has 
approst 200K bytes on it) as it is loaded through the Sinclair 
bloctf tiy block. 
TAPE BLOCK SKIP without destroying the contents of 

memory. 

DIAGr^OSTtC INFORMATION to assist in achieving the best 

recording settings. 

# TAPE DRIVES 

We supply (and guarantee its compatability) a Tape Drive 
thai works with your computer, 

^ COMPUTER CASSETTES 

We supply quality (screw assembled) computer cas^ttes. 
Please enquire for any not shown: 




TKe ZX99 contains its own 2K ftOM which acts as an extension 
to the firmware already resideni in your ZXSI'S own ROiM. The 
ZX99's ROM contains the tape opcraitng system, whose 
functions are accessed via Basic USR function cails. Each 
function has an entry address which must be quoted after the 
USR keyword. All of the functions can be used in program 
statements, or m ^m mediate commands (i.e. both statements 
with bne numbers and commands without them I. 

There is an e»(tension board on the rear to plug in your RAM 
pack (larger than 16K if required). The unit is supplied with 
one special cassette lead, more are avaiiable at £1 each 
(see betowK 

COMPREHENSIVE USER MANUAL 
INCLUDED IN PRICE 

^ZX99 SOFTWARE ^ 

We now have available "Editor 99", a quality word pfoctssing 
program including mail-merge, supplied on cassette for £9.95. 
Also, following soon will be: 

• Stock Control ' Order Processing 

• Sales Ledger * Debtors Ledger 

• Business Accounts * l^x Accounting 
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KA YDE Electronic Systems 

ZX80/1 

ZX KEYBOARD WITH 

REPEAT KEY 



Fully cased keyboard £37.95 

Uncased keyboard £27.95 

Keyboard Case £10.95 

This IS a npgf>!/ professional keyboana using eiccuhve bullous as round on top 
quaitiy computers It has i r^pejil key and comes cQinptet? in iisown luxury cas^ 
This IS a genuine professional keyboard and shciuld npe be confused with toy key- 
boards currenlty available on trie market 

KAYDE 16K RAM PACKS 

The 16K RAMPACK simply plugs silratghl into the user por I m the f ear ol you' computer It fS fully 
compatible with {ilf accessor i(;<t and needs no pMtr,i powe' <ind ihcMe'orc il wM run quite happily 
on vour Sinclair power supply II does not over-heat and will not Iosr memory ai all As you may 
know some makes go down to 1 fK after being on tor a while 

This 16K RAMPACK is very stable ^r>fi will not wobt>le Or cause you 10 (OSeyOur programme It 
comes iLjliy Ouilt and tested *fitt a . jrrpletg money ti^k Guarantee 

KAYDE FLEXIBLE RIBBON CONNECTOR 

Stops movement of RAM PACK and other accessories 
(Not needed with a KAYDE RAMPACK) 





KAYDE 4K GRAPHICS BOARD 

The KAYD£ Graphics Bo.Vd ts probably our l>est iicicesiiiury /e! I:[ !Lt!> tMi^ti-^ inside your ^XSt U 
cornes complete with a pfe-programmed 2K Graphics ROM This will give nearly 4bQ ewlra 
C}r>iphic$ and witrt I he inverse makes a (olal of over nine hundred 

Tne KA^DE Graphics Bo^fffhaS fscihues for etih&r 2K of RAM (for u<ief iJ^hnabh gr^phicsf dK iff 
ROM Of our 4K Tool Kit Chips that will be availaoJe shof liy All the graphics are completely soft- 
ware controtled thurefore Ihey can tap written into your programrnes Here are a lew examples 
A full set ol space irtvaders — Pucltman — Buitts. Sombs — Tanks — Laser Bases and Alien Ship* 

NO EXTRA POWER NEEDED 

KAYDE 16K GRAPHICS BOARD SOFTWARE 

^'EL^MAiN the OnJv trau jJX vef.Siijn :il :rii jiLijiiLjUir jri;jti- 

CfNTiPf DE "In all: I ihink fhis <i !hf? best prescnTud men/ ' 

Iniertoc*! 

SFACE iritV ADERS Th« besr v<}F$,ton ^vaiiabl:* Anywtisrc Quphict nofiw^te can only ehi usud wiih a graphm 

KAYDE 16K 81 SOFTWARE 




w* yet ttmti -^ PhiK Garratl. 



thirtK 1*115 IS ine ot'^i (jresteriieO muviiiy yriiprncb program I'^re yet seen" Phil 

ngh!, up, ilown 



Centip€'Oe in ah 
Garratt Interface 
3D 3D Lal^ynnth A. Cubit Ma;e I hat has cofrtdars whtcfi may go lell 

Pinrkmen ithfr latent addition m 91 garrtesl 

WHY WAIT TO PAY MORE — 
FAST, IMMEDIATE DELIVERY 





Post to; Dept ZX? 
Kayde Electronic Systems Ltd 
The Conge |/'/5^ 

Great Yarmouth ;»;- i.- 

Norfoik NR30 IPJ 

Tel: 0493 57867 (Dept. ZXI 

Don'f forget you can stways order on 

the leiephofie with youf credit card 

All products include V AT^are ftilly 
burli and Tested and come with a 
COMPLETE MONEY BACK GUARANTEE 



) etit kisB f 
AdrlresS 



> " I .i> add f 1 bO p&p for all hardware and &0p for a4l software. Please 
fi\ftk* ch»qij«s pdyabi* lo K^yde EI#flronic Systtrns Ltd. 
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Dont Eel rts stze f od you. 

(f anything NewBran is like Uie 
Tardis. 

R may look small on the oulside, but 
inacte tube's an awful kJl going on. 

It's go* the ktfxJ at features yowd 
expect from ooe ol the really big business 
mjCTOS. t«jt at a price of under £200 
excluding VAT it won t give you any 
sleepless nights 

However, lei tne facts speak foe 
themselves 



You g el what you don't pa y foe 

NewBrajn comes wi;h 24K flOM 
and 32K I^AM. most competitors expect 
you lo make do with 16K RAf^ 

What s rrnore you can expand afl the 
way up to 2 Ntoytes. a f)Qute that wouldn't 
laok out of place on a machine costing ten 
times as much 

We've also given you the chotce of 
256. 32CX 512 md 640 k 250, screen 
resolulion. where^ most only olJer a 



Big enough for your b<jsir>ess- 

Allhoogh r4ew8iain is as easy as 
ABCtouse tandchid'S'piay toteamtouse) 
this doesn't mean ifs a toy. 

Far from It. 

It cooies with ENHANCED ANSI 
BAS IC, which shouW give you plenty to get 
your teeth into 

And it'll also take CP/M* so it speaks 
ttie same ianguage asal the big bustness 
microa, and feete perfectly at tXMTie with 
^ t^^e^r software 



NO OTHER MICRO 
HAS THIS MUCH 

POWER 

IN THIS MUCH 




FOR THIS MUC^ 

MQNE^C>-- 



.^'{^td/'^Si, 





IffBBWfa 

Bar 






1 



So as a business machine it realty 
comes into Its own. 

The vKJeo allows 40 or 80 characters 
per line wth 25 or 30 lines per page, 
giving a very professional 2000 ot 7^00 
ctiaactef s disip^ay in all on TVandtor 
monrtof- And the keytJOard is full'Si?ed so 
even it you're all fingers and ihumtjs you il 
still be al3le to gel to grips witti NewBrari's 
excellent editing capabilities. 

Wfien it comes to business gra(5h*cSv 
things couldn I be easier. With software 
capabttitHes that can harxlte graphs, charts 
and computer drawings youll soon be 
up to things that used to tse strictly for thie 
t>g league. 

Answersa qrown g need. 
AHhou^ NewBioin. with its optional 
onftoad Asptay. ts a truly portable mcio, 
that doesnt slop it tiecomihg the basis of a 
very powerlui Systera 

IhQ Store Expansion lAxJutescome 
m pact<ages containing 64K. 12aK. 256K 
Of 5^2K of RAM So. hook up four oJ 
the 513 K modutes to your machine ard 
you've go* 2 fwtoytes to play witfi. Another 
feature thaiii come as a surprise are ttie 
two onbcafd V24 mtertaci 

Witht 

allows yoy to run up to 32 
at once. aJt on the same 
p^iptiefals. saving you a fortune on extras. 

The range of pertptierals on offer 
include cSot nTslrijc ^xJ daisy wheel pi i n*ef s. 
9' t?* arKl 24* monitors plus 5V floppy 

(too KJaytes arxj 1 Mbyte) and 
o.> y V :■ it.nester df Eve <6-18 fvtoytes) 
As we sajd, this isnt a toy 
rtctoesn't stop heft. 
Here are a couple ot eictras triat 
ctesen/e a special merrhon. 

The ftrst. \fye Sallery Module, means 
you won! te tied to a 13 amp socket. And. 
even more importantly, rt means you dont 
have to worry about mains tluctuations 
vjT»:aking havoc wrth your programs. 

The ROM buffet module gives you a 
freedom of arx)thef sort. 

RieecJcjm to ©{pand n a big way \\ 
Qivesyou addrtiortal ROM slols.toi system 
software upgrades such as t»e Z80 
Assetnbtef and COMAL. 2 additional V24 
pcxlsar^logue ports and f orts 

From now on the sky;, ;:... A. 

Soft¥>9iBtiat'st>afd to beat 
A W o( features youd expect to find 
on software are actually buHt into 
NewBrain so you donl need to worry about 
screen editing. malhs.BAStC and graphics. 

However, rf you're feeling practical 
you can always lackie household manage- 
ment statistics arxJ educational packages 
And because NewBrain isnt all work and 
no F^. th^e's the usual range of mind- 
tiendifig games to v4iil« away spare time, 
Wtele no more time, 
lb ge* hold of f-tewBr am you need go 
no furttier than the coupon at the txrttom Of 
the page 

v«.Mt, ,. .. .,,,.-. . , M ...-=.jcte a helty 

inslru^ J w. where 

to start, and a list ot pe r expansion 

moduteSv and software so y ou il know 
vwheretcroonext 
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Letters 




Welcome TO thy second ^sud of 
ZX Computing. As you can see 
the msgaiine is going from 
strertgth to strength as ZX pro- 
gram<mefs develop their skills, 
and shafo ih^e with us, We' vis 
brought the ZX Spectrum on 
boafd with thts issue with some 
great programs, end also, 
details on how you can quickty 
master the tremendous sound 
and colour possibilities o( Uncle 
Olive's newest cornputer, 

As well as information on 
Spectrum programming, we 
have several bjg, big pfo^rams 
to make iN* most of your 16K 
RAM pack. These inctude ELE 
PHANTS GRAVEYARD and 
tho very useful TELEPHONE 
DIRECTORY, If you're worried 
about the lack of READ/DATA 
on the ZX81, a 1K routine in 
this issue will put your mind at 
rest. 

We tnuoducfl a new section 
in this issue — ZX Education - 
which looks ai the work of 
EZIiG, the Educational ZX 
Users' Group, and reviews 
educatronai software- We're 
also reviewing a r^urtiber of 
books, a unit which mak^ your 
ZXS1 telk, and a fesl-moving 
version of GALAXIANS. We 
want you to nnake the wisest 
decisions wfien ii comes <o 
buying software or hardware 
add-ons for your 2X coftM^uter, 
so our reviewers have been 
brutally honest* 

Machine CO<fe. If you're like 
me. you keep saying to youtseSf 
"( reaJly rrwist get to grips with 
machine code sonr^eday." Our IK 
machine code disassembler 
should help you along the way. 
And to n-iaximise use of your 
printer, we f^ave a trerr^ndous 
routine to allow you to define 
your own graphics Why noi 
write a complete lower case 
alpfvabet? No hardware modifjca 
tionsere required, if you do want 
to gel your soldering iron out, our 
article on adding a numeric 
keypad to your ZXiSI sf>ould in 
terest you. 

ZX80 owners are ruit forgot 
ten We have a number of pro 
grarris for you, as well as pro- 
grams which will run on either the 
ZX80 or the ZX81. and a cas»Me 
fiJehandling routine for the 
ZX8Q, To make the most of the 
weatth of programs writier^ in 
otfver dialects of BASIC, this 
issue of ZXCorrv^rADig con leima 
major article explaining just how 
easy il is to convert otf>er BASICS 



to ZX BASIC, 

There's much more, including 
tho latest news fi'om Cambridge. 
So if you're reading this in a 
newsagent, buy it and rush home 
immediatety, Ar>d if you're at 
home, miles away from your 
ZXSl, don't read a single word 
more until you turn on your com- 
puter. This magazine is designed 
to help you make the most of 
your ZX computer, and witi do so 
mofe effectively if you run 
through the rou tines as you corxw 
to them rather than just read 
about them. 

Thank you to those who 
wrote in about issue one, and to 
those who sent in programs . One 
comment which was repeated a 
couple of limes regarded tf>e lack 
of clarity of inverse tetters in 2D(81 
program listings. One of the deci- 
sions I made when starting this 
magazine was to use printer 
listings whenever possible, to 
miriiniise the chanee of bugs. If 
you've waded ihroueh programs 
in any of the computer 
magazines, you'll know that it is 
very difficult to produce bug-free 
listings. However,, we do 
sacrflice a Itttle of the af>f>earance 
to use printer listings. Howevef, I 
believe - the comments of ce*- 
tain correspondents not 
withstanding - that having pro- 
gram listings work is more impor- 
tant than having ihem look 'pret- 
ty'. Therefofe, we'll continue lo 
use drreci printer Irsiinqs 



whenever we can. However, if 
you send us programs for 
publication, please do not use in- 
verse tetters in the tisling. If you 
1 hink certai nNneswouldlookbet- 
ter in inverse when you're runn- 
ing the program, or other lines 
must be inverse lo make it work, 
make this clear in the letter ac- 
companying the program 

contributions 

We're on ihe lookout now for 
good programs and articles for 
Ihe next issue of ZX Computtog, 
Program listings are vital, along 
with clear instructions on what 
the program does, how it works, 
and what the user wilt see when 
he or sfie runs it. Any kind of pro- 
grarns are usefu(» tnit we are 
especfaily interested in ones 
which use ZX BASIC in par 
ticulady clever ways, or in or>es 
which contain routines which 
can be re-used in other pro- 
grams. 

All contributions we use are 
pa id f Of , of cou rse , so if y ou 'd like 
to contribute to forthcoming 
issues and make a bit of pocl^eT 
morvey, look through the con- 
tents of this issue, and if you can 
write as well, or better than our 
preserti contributors, fefs hear 
from you. 

8ut for now, get down to en- 
joying this issue with your ZX 
computer. 

TtmHartnell 




Damn the 
Spectrum 

Deait ZX Computing, 
No doubt the columns of your 
magazine wiVi sooh be buzzing 
away with news of Sinclair's 
new "ZX Spectrum ' unveiled at 
ihe rather hap hazardly 
organised Earis Court Computer 
Fair held in Apr^L As a quick 
reminder, the Spectrum is the 
ri25 00 colour sound, hires 
16K micro that, taktng inflation 
into account, is cheaper than 
iheZXSOl 

Sinclair's total secrecy of the 
project may have given his 
creeiton a grand theaincai 
entrance, but at what price. I 
am not talking about the VfC-20 
and Tejtas computers that Will 
be wiped Out overnight. That's 
business after all. t'm referring 
to the small hardware desigrwrs 
of add ons for Ihe ZX81. to 
bring ris specif icattons op to 
that approaching the 
Spectrum's, These people are 
not in direcf competition with 
Sinclair; ihey are just trying to 
improve his product, albeit for 
the reasons of personal pfofrt^ 

A prime example is the case 
of one barren stall holder in the 
ZXB1 village who had just 
brought out a ZX81 colour 
graphics system (or €90-00. 
Who will buy it, when for only 
£1^.00 extra they can get tf^t 
plus lots more m the Spectrum? 
The fact that there are already 
so many ZX8t owners means 
that maybe these people csn sell 
their products, but the low price 
of the Spectfum means thai a 
good percentage of ZX8) 
owners will buy the new micro 
instead of afiy addons for their 
Old one. 

All these independent 
hardware companies helped to 
support the ZX81 Maybe they 
.'. ih't now be so willing to do 
LiU with the Spectrum, even 
though it doesn't really need 
That much help. 

Trevor Lawford, 
Kenton, Middiesex. 

• / sympathise with v&uf point 
of view lo some extent but 
poitit out that tf this argument 
was foitowed to its togicat 
conclusion we'd stiff be using 
slide tufes. There woufd have 
been no pocket cafcu/ators 
unless Stncfaif was ^f&wed to 
,rnt the spleen of his creative 
,. nius bringing new electronic 
goodies into our lives. And the 
ffitedom that^iows Oive to 
produce new products is the 
same one tfist was exercised b\ 
ali those people who decided tc 
■ >duce products for ihe ZX8f, 
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A^t>-o/i$ osJied thifm to da so. 
and ti people^ decide to brave 
th6 waters of private entefprtse 
tes, indeed. I have done w/th 
my t^oaksi. they deserve ett the 
success m the worfd, and not 
the sJtghtesthft of firotecnon. 
As YOti s^y "that's business 
after 0if. " There *s no such thing 
as "stneti" businessfTten where 
the ZX8t ts concerned. The 
wfttife thing rs a roificking 
bomnie, from which every one 
- producers and consumers 
diike - has profited. A/so, f'tt 
keep tn mind that Uncle C ts 
rrot kii/mg the ZX3t. For manY 
users, such as schools, the 
ZX3t stiU represerjts, to use 
Sinctitir's own words, "the ideal 
introductioft to computing. " 
The ZXS} is not dead, and 
neither ere those wfto have 
supported it. 




Sheppey club 

Oea^ 2X Commuting, 
I'm starting a 2X80 '81 users' 
dub in the Sheppey and Swale 
at6» and would like io hear Uom 
anv pf ospecTrve members m 
that area I cgn be contacted on 
Minsifir 872887. or an s.ae to 
my address, 24 BsMwin Road« 
Minster, 5^pp«y, Kent, will 
bf ing details. 

Johri SchmitT, 
Sheppev- 

• fiease let us hear about your 
tocal users' club. As you can see 
from tfje news section of this 
lisue, we've menttoned afl tire 
heat clubs we know about. Teif 
Its four contact address and 
gtve us an indication of the 
kinds of thmgs you do. Well 
publish this and get you lots of 
tfew members. We're working 
chsefy with the Natrortat ZX 
Users ' Chb. which acts as an 
'umhreffa' organisation to the 
hcai clubs, and we'll make sure 
they public/se your aclivilms as 

Swelled heads 
time 

Deaf ZX Computing, 
I have jusl pgrcK^^^d your firsl 
edition of the ZX mag. Upon 
tauying ii. I Thought that it 



would be just the same as all of 
the other nfiags on the market, I 
was pleasonily surprised 
Though, as in my point of view it 
is th« best computer magaz(r>e 
ever* tjniike most other mags, 
the programs were laultless. No 
sneaky little fougs hanging 
about. 

Reading your fab mag 
in&pired rne to write the 
program I have enclosed. I hope 
it will be considered for 
publication 

Lee Powef , 
Chadclerton, Lanes. 

• Thank you very much indeed 
for your comments. Not all the 
tetters we received were futi of 
such glowing praise, and not aff 
the pfogrgms in tssue one (as a 
later fetter showsJ ^vere 
compfetefy bag free, but we did 
do our best, and we're glad that 
most of what we drd worked 
out so wolf. Regarding your 
program: Yes, v/e are interested 
- as t said in my introduction to 
this issue — m seeing as many 
programs andarticfes for 
subsequent editions as you care 
to send, and all will be 
constdered for pubficatton. 




ooooooooopppsiii 

Dear ZX Computing, 
Your first issue is certainly 
packed fu^l of interesting things! 
One article in particular caught 
mv eye' The piece on 'Othello' 
on^ page 68, There are a few 
mtsunderstandings that need to 
be cleared up. 

The board game 'OltwHo' 
f trademark of Peter Pan 
Ptaythings Lid I was invented in 
the 1970s, not in the IfiSOs. It 
was fieversi. the Victorian ganrte 
upon which Othello is based, 
that was invented in the 1880s. 

My company Mine of 
Information Ltd was the first in 
Britain to apply COrr^>uler powe* 
to the intellectual idea behind 
ttie game and I might also cEaim 
10 have produced the fir^t truly 
tow-cost program package on 
generaF sale in Britain! A Zil'og 
Z80 machine code program 
listing called 'Othello' which 
was pgbifshed m 1978 arni sold 
for only £21 

Mine of information Ltd 



trademarked the word Othello' 
in 1979 in the ctass of prfnted 
matter relating lo computer 
programs. Technically therefore 
your article was in breach of this 
trademark so I would be grateful 
if you would r(?dfess the balance 
by publishing this letter in the 
next issue and acknowledging 
my company m any future 
articles on this topic. 

Richard Ross-Lai^gley. 
Managing Director. 
Mine of Information, 
St Albans. 

• Sorry 'bout that. We were 
under tfm impression that the 
word "Otfte/fo" was part &f ttte 
English iangtiage. Shakespeare 
certainly thought so. 




DO YOU want my 
program? 

Dear ZX Con>puting, 
In response to your letter in the 
first issue of ZX Computing, 
saying that you would like 
restters to send their best 
programs to you, \ have wtitter^ 
a golf progiarn (or the IK ZX81 . 
I would like to send it to yoii. 

Please coufd you telJ mei 
whether or not you are 
interested in this sort of thing, 
ar>d if I shouJd send you my 
program. 

Caerleon Harbinson, 
Rumney, Cardiff, 

• Of course. Ptease send in any 
programs you've written that 
you think are good enough for 
publication. The infofmafion 
given at the start of the letters 
section explains the kind of 
thing we're looking for. and 
frtfw to go about sendif%g it in. 



catch that hug 

Dear ZX Computing, 
Frank O'Hsra's "new and subtte 
bug" in the ZX81 ROM (rubbish 
cfiaraciers in place of zeroes tn 
LPRINTing small decintal 
numbers!, arises in the routine 
which writes the value of a 
numerical expression to thfi 
Primer Suffer as a string, ti can 
be got around very easily. Since 



an existing strmg is correctly 
written to the Buffer, afi you 
need to do is LPRINT the STR$ 
equivalent. The following 
program itlustraies the poJn i: 

to mxiVD 

» LET X ^ INTtRND'^IOO^TCnOOO 
30 LET K» STn*K 
40 LPftlNT KtJt 
SO GOTO 10 

Tbe evaluation of STR$ must be 
done outside the LPRiNT, 
Compare tlie output of the 
above program with wftat 
happens if you change Cine 40 to 
LPRiMT STR$ X,X - which has 
the same bug bi I ten appearance 
asfromLPBiNT X,X, 

E F Harding, 

University of Cambridge, 

Department of Pure 

Mathematics and Maihernaticai 

Statistics, 

Statistical Laboraton^, 

• it's good to see we are being 
read in the test pfaces. Tftank 
you fttr explaining a way to get 
around the bug. ft is a pity that 
such convoluted methods must 
be found to gel around 
problems which should never 
have existed in ttte first place. 




Northern Ireland 
calling 

Dear ZX Computing, 
Having sat all evenir>g with your 
mftgiizirte, I really must 
congratulate you on a 
marvellous issue. 

I bought my ZX81 last 
November and became 
disillusioned when so-called 
computer experts called it "a 
me»e toy". Thanks to your great 
pages 1 can now answer back! 

By tfte way, do you know of 
any other ZX80.'81 owners in 
Northern treland? it would be 
great to meet up and swap 
ideas. Ke^ up the good work. 

Maria Savage, 

11 Sandyknowes Ave», 

NewtOwr>abbey , 

Co Antrim, N. Ireland. 

• Jfyank you for your 
common ts. We 've printed your 
nanw and address in full, in the 
ftope that you*H be inundated 
with other users who wa/rt to 
exchange programs and ideas 
with you. 
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Take that, and 
that 

Dear ZX Computing, 
During the lew months in which 
t l>aveownedaZX8t, I have 
b&en ^mphng ihe various 
computer magaiirves. 

Thts wGek I saw v^ui 
maQSzine ZX Computing, and a 
quick initiai iook led m« lo 
believe rt might be the besi of all 
the magazines 1 had %&;f\ so far. 
Unfotlunatefy. fust impfessions 
can be misleading. Although the 
content ideas are admirable, the 
total effort has b«en compleiety 
spoilt for mie by the shoddv 
printing of manv of the program 
listings. 

Several pages are too badlv 
printed for the programs to be 
followed, and I am too much of 
a novice to work out what the 
characters shoutd be. fn 
addition, I've attempted the 
pfograrn on page 9&. As yet I 
have failed to maNe il work, \ 
note line 4021, there i^ no Hnte 
4023, Your opening comnrwnts 
are also interesting How can 
you change lines 6000 6SfOO and 
9000 8S00? They don't exist I 

Consequently, your 
magazine has been a 
disappointing 6uy. 

MG Roe. 

Hinckley, Larvcashire, 

• Meji culpa. As yoti'ff ha^^ 
noted from m^ opening 
commenis, t tietermined very 
e^rfy in The piece ihat ¥^V use 
program fistings dtrect fr&m the 
printer whenever posstbte. just 
to mske st/fe thst the programs 
were printed without bugs. The 
invf^e fetters eluded vs, &o 
we're doing out best to keep 
These to a minimum, i stiff 
befteve accurate /(Stiogs are 
rrtore important than pretty 
tpoldng p&ges. f hope you have 
no probfems with the programs 
in this issue. 

fn common with other 
editors of computer magartne$, 
/ often get fetters cfai/ning that 
program X or program Y should 
never have been printed 
because it does not run. But in 
aff cases, f have run the program 
myseff, then dumped it direct 
from the printer There is no 
way ft cannot run. Correct — 
there is one way, if the person 
entering the program makes a 
mistafce. i persOnaffy ran every 
program in the first issue, and 
this tssue, whicti ts dumped 
from the printer, and checked 
the other ones out very 
carefulfy. if a program does not 
run first tirtte. check tfre 
program you have in your 
computer agatnst tfte fisting. 
Regarding tfte "Horrorvifte" 



program, a spfendtd arte indeed 
from N. A/exander of Margate. 
The program works fuSt as it ts, 
despite the non-existent GOTO 
destination. The ZX8f goes to 
tfte next availabfe fine if the fine 
specified does not exist 
Certamfy it woufd fmve been 
neater d the ime read GOTO 
4030, instead of GOTO 4023, 
but ft has eioctfy the same 
effect. The word 'cttange'tn the 
rntroducfion shoufd have read 
'add', so the fine read: "Yqu can 
add fines 6000 to 6500, and SOOO 
to 8500 to enter your own 
adventures. " 

DO this, and that 

Dear ZX Computing, 
May I cortgratulaie you on the 
quality of content and 
presentation seen in the first 
issue of your magazirve. 

I would like to make two 
suggestions for future issues 
these being: 

}. Piease devote as much space 
as possible to the ZX Spectrum, 
2 Please devote as much space 
as posslt>le to educational 
programs that will stimulate 
both computer awareness and 
general tearnmg >n chil^dren o1 all 
ages. 

P E- BloKham, 

East Leake, Leicestershire. 

• Ttianfis for your comments. 
We intend to support the three 
ZX computers in accordance 
with the approximate 
percentage of ZX owners they 
represent, with a siight bias 
towards the Spectrum because 
the number of Spectrum 
owners wiff obviously increase 
dramatiCifffy throughout the rest 
of this year. As you can see, 
we've included quite a bit of 
Spectrum materia in this issue. 
We have afso started including 
educational material, and hope 
to expand this section in future 
issues, Educationai programs 
woufd be most wefcorne. 

It workedi 

DearZX Cofnputtng, 
I have }usi finished your 
magazine's suggested 
modif ication to extend the 
available memory on my ZXflf . 

It works very wefl and f thank 
you for Us inclusi'on in your 
magazine, 

I have, however, two 
comments to make regarding 
drawings on page 4J , 

1. The circuit diagram shows 
the 'fourth' NAND inputs as 
pins 14 and 13 in error. 

2, The pictorial diagram (which 
incidentally does not agree with 
the circuit diagram, re, the 
above point) is shown as a top 



view of a 7400, not an unrlL-rMtlc 
view as slated, 

Apart from these minw 
potnts f found the article 
informative, cost-effective and 
easy to follow. 

Paul A Pitts. 

Senior Development EngmMf, 
University of Leeds. 
Audio-Visual Service. 

It Didiit work! 

DearZX Computing, 
Thank you for publishing the 
article on screen POKEs for the 
81 and my Squareology 
program. Unfortunately a tew 
errors cr^i in, especisify to the 
POKEing article, who's main 
errors a je- 

FiTStly 3 % K or greater memory 
required for this to work. 
PAGE 53 

"A Simple program". Line 10 
the ' should be a 0. 
"Another Short Prog.", Line 30 
the first I should be (. 
Line 40 the > should be c . 
PAGE 54 'Mam Program" 
Line 160 should be GOTO 120, 
Line 1 50 the "S " shouki be $. 
Line 1 90 there should be a B 
before the <- 
yr» 60 LET B» = " " 
Line 80 LET BS - eS + CHRS 
I INT (RND*11)) + "one single 
space" 

Line ISO the secor>d = sign, 
shoutd be 33. 

PAGE 5& Missed out line 390 IF 
H-T>500 THEN PRINT AT 
8.10: 'EKCELLENT" 
The S'quareology program has a 
print positioning problem, when 
blacking out any taken squares, 
This is due to lines 1 18 ar>d 486 
which should read: 
L(nel18LETy = X*2 + 4 
Line 486 PRtNT AT Y - 1 Mthe 
rest of the line is as publishedl, 

t wonder if it would be 
potssible to photo 
pfint the proven 
programs 
tin a Similar 



manner to (he prmier-readout 
programs I to prevent these type 
of errors. 

I have had many reports 
from colleagues with ZX8 1 — 
"Encelleni magazjnie ", "First 
worthwhile mag worth 
collecting", so bast ol luck with 
this and future issues. 

J, A. Enness, 
Poole, Dorset. 

• Your articles were fine ones, 
and we're sorry we detracted 
from them by typographical 
errors. The statements you've 
made only prove the va/ue of 
having direct prmter fistmgs. 
We 'd be very tnteresTed in 
getting other articfes Of the 
quality of the first two, from 
you or anyone etse who wishes 
to submit such matamt (o be 
considered for publication. 

Who wants an 
electric car? 

Dear ZX Computing, 
I am sending this teller to tetl 
you how much < en(oyed 
readir»9 the first issue of your 
magazine. I have not yet got a 
ZXB1 as i am trying to sail a 
radio-controlled car to get Ihe 
computer and 16K RAM pack, I 
got the magazine just to look at 
and I can tell you rrow I will be 
getting future issues as they 
come out. 

Peter Craven (16), 
5 Moat Hal! Ave., 
Peei Green. Eccles, 
Manchester M30 7LR- 

• We've printed your address m 
fulffust in case one of our 
readers is interested in buying 
your car. We hope you get a 
ZXSl or Spectrum very shortly. 
And thank you for your 
comments on ttie magazine. 




to 
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"..the quality of the colour display is excellent'! Popular computing i/i/^% 
The graphics facilities are great fun" Personal Computer wbrtf, 
Lthe Spectrum is way ahead of its competitors" vourComputer. 

"The world's best 
personal computer 



for under £500:' 



Sinclair ZX Spectrum 

16K RAM £125, 48KRAM £175. 




This ts the ast on fsh in g n ew 2X Spect ru m 
- a powerful professionaTs computer in 
everything but price! 

There afe two versions ~ 16K or a 
really powerful 4BK Both have a full 
8 colours, sound generation, a full-size 
moving-key keyboard and high -resolution 
graphics Plus established Sinclair 
features such as one touch' keyword 
entry, syntax check and report codes! 

Key features of the Sinclair 
ZX Spectrum 

Full colour - 8 colours plus flashing 
and brightness-intensity control 

Sound - BEEP command with 
variable pitch and duration 

Massive RAM - 16K or 48K 

Full Size moving-key keyboard - all 
keys at normal typewriter pitch, with 
repeal facility on each key 

Hig h resolu 1 1 on - 2 56 dots ho nzo r\la II y 
V, 192 vertically, each indtvidually 
addressable for true high-resolution 
graphics 

ASCII character set - with upper- and 
fower-case characters. 

High speed LOAD & SAVE - 16K in 100 
seconds via cassette, vi^ith VERIFY and 
MERGE for programs and separate 
data files. 



Th« ZX Print ef - available now 

The printer offers ZX Spectrum 
owners the full ASCII character set - 
including lower-case characters and 
high-resolution graphics 

Printing speed is 50 characters per 
second, with 32 characters per Une and 
9 lines per vertical rncb. 

ZX Microdrive - cooiing soon 

Each Microdrive witl hold up to 100K 
bytes on a single interchangeable 
microfloppy - with a transfer rate of 
16K bytes per second And you "II tie 
able to connect up 1o 8 ZX Microdnves 
to your ZX Spectrum - they're available 
later this year, for around £50 



How to order your ZX Spect njm 

SY PHONE - Access, Sarclaycard or 
Trustcard holders can call 01-200 0200 
for personal attention 24 hours a day. 
every day. 

SY FREEPOST - use the coupon 
below You can pay by cheque, postal 
order. Access, Barclaycard or Trustcard, 
EITHER WAY - please allow up to 28 
days for delivery And there's a 14-day 
money-back option, of course We w^ant 
you to be satisfied beyond doubt - and 
we have no doubt that you will be 
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Q\Y Item 



Co<l« Itpmpnc* Totft 



ZX Spectrum 

Sinclair Research Ltd. 

Stanhope Road. Camberley, Surrey, 

GU15 3PS Tel Camberley (0276) 6853T1 

Order | 



lA. itncftii A*t*Mtth. FRE£f>OST CamberiDv, Surr*v GUi9 JBR. Or 

I'li^riiiatHCli iTyQu requite a U^Trecaiptn 

'b enclose a ch«i;u«/peital wde' pay«bl«1a Sinclair 
H*Jie»ri;ti i letott 
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zx News 



Spectrum 
name 
under fire 



The British computer 
manufacturers MicroAPL are 
angry with Clivs Sinclair for 
nafrrng the latest Sinclair 
micro the ZX Spectrum. This 
is because last September, 
MicroAPL launched a 
computer of their own, a 
fancy 1 6-bit machine, capable 
of supporting 4 megabytes of 
RAM, and costing around 
1 2 0,000. And MicroAPL 
caFled their rrachine 
■'Spectrum", 

They tned to regi>ster the 
name, but were not allowed to 
do &o. Rob Bit tie stone, one of 
MicroAPL's directors, said; 



"We were fold that the name 
was too general purpose to be 
accepted as a registered 
name, but now we are very 
concerned that confusion wHl 
arise over the two machines. 
Customers are already 
eommeming on what a foolish 
name we chose for our 
product which is a bit 
upsetting,"' 

Uncle Clive says he is 
willing to listen to suggstions 
from MicroAPL, who would 
like him to place some 
advertisements pointing out 
the difference between the 
two products. 



Micro Cassette 
Disk 



London company BATS-NCI 
Ltd. have announced a 
revoluiionaiv' new MCO- 1 
Micro Cassette Drive system 
which provides random access 
mass storage with compact 
size and high reliability. Bill 
Musker of BATS told ZX 
Computing that the MCD- 1 
"frees personal computer 
users from the slowness and 
uncertainty o1 saving and 
loading programs on tape 
recorders". MCD 1 is based 
on 3 small 3~ single-sided 
floppy disk — totally enclosed 
with a rigid plastic cassette 
similar m size to ordinary 
cassettes. 

Inside the cassette, the disk 
material is safeguiji'ded 
ijgamsr physic^i damage by 
bending, dust, scratchkng or 
greasy finger contact. 
Opening of the shutter, which 



completely covers i^ read^ 
write head and drive spindle 
access holes, takes place 
automat icalty and only on 
insertion of the cassette into 
the front slo! of the drive. 

Capactty of the present 
version is {formattedl up to 
1 50 Kbytes and the transfer 
rate is up to 2 50 Kbits ' 
second. Average access times 
are comparable to the normal 
mmif loppy disk The hardware 
design of the dnwe (s simple 
an-d strong and is functionally 
compatible with standard 
minifloppy controllers. 

You can get more details 
from Bill Musker. BATS NCI 
Ltd., 37&b Regents Park 
fload, London N3 (01 349 
451 1,349 92171, The unit 
was demonstrated at the IPC 
Computer Faire attached to a 
ZX81. 




New Software 
Launched 



\ii __N1GEL SEAKLEJ 



Nigtl SiHtfte 



Clive Sinclair's sidekick Ntgel 
Searle has announced a new 
range of programs for the 
ZX81 Many of them have 
been bought from Psion, and 
include a chess, backgammon 
and fantasy games% 

The full list of software 
includes: 

Cassette G3: Super Programs 
3 IfCL) 

Hardware require d: ZX8 1 . 
Price: £4.95, 
Programs; Train Race^ 
Challenge, Secret Message, 
Mind that Meteor, Character 
Doodle, Currency Conversion. 

Cassette G5: Super Programs 
5 ItCLI 

Hardware required: ZXB 1 + 
1 6K RAM- 
Price: E4,9&. 

Programs: Martian Knock Out, 
Graffiti, Find the Mate, 
Labyrinth, Drop a Brick, 
Continental, 

Cassette GS: Biorhythms {lCL]i 
Hardware required; ZX8 1 + 
16K RAM- 
Price: C6 95. 
Programs: What are 
Biorhythms? Your Biorhythms. 

Cassette G 10; Backgammon 

(Psion) 

Hardware required: ZX81 + 

16KRAM. 

Price: t:5.95. 



Programs: Backgammon, 
Dice, 

Cassette G1 1 : Cfiess (Psion) 

Hardware required: ZX31 + 

16K RAM, 

Price: £6.95. 

Programs; Chess, Chess 

Clock, 

Description: Fast, efficienl 

machine code, a graphic 

display of the boon;* and 

pieces, plus sin levels of 

ability. 

Cassette G 12; Fantasy Games 

IPsiofi) 

Hardware required: ZX 81 (or 

2X80 with 8K BASIC ROM) + 

16KRAM, 

Price; C4,75. 

Programs: Perilous Swamp, 

Sorcerer's Island. 

Oescnption; Perilous Swamp 

involves fescuing a beautiful 

princess from the evil wizard 

- with monsters lurking along 

the way. Sorcerer's Island is 

where you're marooned. To 

escape, and avoid the dreadful 

beast, you'll probably need the 

help of the King of Dwarfs and 

the Grand Sorcerer. 

C«$fielteG14r Flight 

Simulation (Psion} 

Hardware required: ZXSl + 

16KflAM, 

Price: £5.95. 

program: Flight Simuletion 

Iplus blank tape on side 2L 
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Casselle E6: Fun to Learn 

Mfiss - Music T (ICLt 

HBrdwar0required:ZX81 + 

16KBAM 

Pnce:£6,95, 

Programs; Composers, 

Musiciafis. 

Cassfliie E7: Fun to Loam 

ssfias — Inventions 1 HCL/ 

Hard^A^are required- ZX 8 1 -<- 

16KRAM 

Price. E6 95 

Programs; Inventions before 

1850. [nuention& since 1850, 

Cs9s«tie B1 : The Collector s 

Pack dCL} 

Hardware fequFred: 2X81 + 

16ICRAM. 

Price: E9,95- 

Program: CoKector's Pack, 

plus blank tape on side 2 for 

program /data storage. 

Oescrrpt ion: This 

comprehensive program 

should allow collectors (of 

stamps, coins etc.] to hold up 

to 400 records of up to 6 

different items on one 

cassette 

C0Mel(e83; VU-CALC {Psionl 
Hardware required: ZX8 1 ->- 
T6KPAM. 
Price; £7.95, 
Program: VU-CALC 
Description: Turns vour ^X8 1 
mtoananelv^ischari. VU 
CALC constfucts, generates 
and calculates large tables for 
appiications such as financial 
analysis, budget sheets, and 
projections. 

Developed partly bv ICL and 
partly by spectalist scftvvare 
house, Psion, Sinclaif has 
introduced the range in 
response to a widespread 
demand tor suitable ZX61 
office educational and games 
software. It also believes thai 
software mcreasirtgly holds 
the key to achieving 
continuing hi§h sates Jeveis. 

Etght cassettes together 
form the 'Fun to Learn' series 
arid are each available at 
E6,9B,inc VAT; English 
Literature i and ii, Geogfaphy, 
Historv. Mathematics, 
Inventions, Spelling and 
r^usic- 

All the new cassettes 
require the use of the add-on 
t6K RAM pack with the 
exception of five of the ICL 
'Supet Programs' series, 
which require 1 K only. 

ZX Computing will be 
reviewing the new software m 
the next issue. 

Sinclair Research have also 
announced changes m the 
prices of the ! €^K RAM pack 
and of the ZX printer. The 
RAM pack has dropped in 
price from £49 95 to E29.9&. 
while the printer has shot up a 
tenner to £59. 9 5. 




Thsfe WBf much besida the Sp9ctmm iq inivrsst ZX awrmrs at the /PC show. Hen, Kgydm keytamrda 
COfTtt undat scrutiny. 

The New computer 



jLJurnalistsapplauded Cfive 
Sinclair at the end of the press 
conference at which he 
launched the ZX81 , Press 
conferences for new machines 
are usually duli affairs, with 
journalists watching their 
watches and waiting for the 
drinks to be served, but not 
when Clive is centre stage. 

At the IPC Computer Faire, 
which was the first place the 
Spectrum was Shown publicly, 
the crowd was SO thick around 
the Sinclair stand that even 
Cliwe himself gave up trying lo 




Uncia Chv9 erpQSBs tha 
ZX Spoctrum to th& woM 
fi/r the fifSt tttnt 

get onto his own stand at one 
point, and wandered away. 

More 900d news for Clive 
came from the Design Council 
who said that along with a 
viewdata microchip and a 
robot, theZXSI deserved a 
council award. Hall 
Automation's CompArm - a 
robot which sprays paint — 
and Milliard's "Lucy" 
viewdata chip were the other- 
award winners. 




YOU coutdn t got nejt She Sincfair stand at tfre iPC Computet fmf* fot fhf crowd 
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Microbrum 



A major one detv exhibition/faif 
concenirating on the Smcldir 
market will take place in the 
centre of Bif minghsm on 
September 1 1th. 

The venue is the Binglev 
Hall Exhibition Centre, a few 
minutes' walk trom New 
SUGQX Statiorn, Microscene is 
seT in the 6,500 square leet of 
Pfincess Hall - big enough to 
ailow plenty oi room for 
exhibitors and public. 

One of the organi&ers, Eric 
Dee son, told us that bookings 
had already been made by 
most of the major companies 
in the field as well as by many 
of the smaller ones. 
Microscene hope that Sinlair 
Research will launch the 
Spectrum Miero-dfive at the 
Birmingham show; certainly 
by September there will be 
pienty of new Specirum. 
software for the public to 
investigate. 

Sinclair are, of cours<e, 
increasing their support of the 
2X81 in conjunction wjth 
Ttmen, They intend to mvite 
Microscene exhibitors to 



present their wares to them at 
3 private viewing before the 
public is admitted;. This should 
be of great interest to 
software suppliers, 
parlicularlv those hoping to 
n^ake a major inr^pact on the 
North American market. 

Birmingham is the centre Of 
Briitam'Si second largest 
conurbation, and is within easy 
travelling distance from the 
West Country, Wales, Greater 
Manchester and Yorkshire. 
Microscene are planning full 
advanced coverage of the 
show in those areas, and have 
already commenced 
negotiations (or group travel 
with overseas organisations. 

Visitors washing to avoid 
the queuing problem may 
obtain tickets in advance at 
£ 1 ,00 a head. Advance 
copies of the Guide book also 
cost £ 1 ,00 each. Tickets and 
guide books ordered in this 
way will be sent out at the 
taeginning of September. 

Microscene <s at 6 
Battenhall Road^ Harborne, 
Birmingham B1 7 9U0, 



A pte^f«i^1ion of computer &bovr$ Ihtmt tn thrvv wv^ks in London - 
msani fhinnsr crowds, m/fln though this pic fate of the ZX MiCfotait in 
Wailminstat Centrjit Haft, taken tin, tuamk afimr the Spectfum launch, 
sho^s th»t inters St is sti^tiigh. 



zx-stel 



A prototype Marlochoice 
2X81 Prestei Adaptor was 
shown at the ZX Microfair, 
ar>d gained considerable 
attention by keeping the 
crowd informed as to the 
latest events in the Falkiands, 

The prototype on display 
was designed specifically for 
the ZX6 1 in response to a 
competition organized by 
Telecom. Full two way 
communications using the 
PRESTEL character Bel and 
attributes are used. It is not 
rtecessary to make any 
modifications at all to the 
2X81 Although the 
development work has yet to 
be done, Martochoice say no 
technical difficulties are 
anticipated with respect to 
providing facilities for the use 
of the printer and the 1 6K 
RAM pack. This means that if 
you have 1 6K and a printer, 
you should be able to hold 
around 1 5 screens of Presiel. 



More information on the 
adaptor can be Obtained by 
writing (enclosing an s.a.e.f to 
Martochoice Ltd , 10 Stanton 
Close, Jersey Farm, St 
Albans, Herts AI.4 9HT. 




ZX gnifttpritneuf, Mike Johnson. 
ifrif*ms9f of the ZX Micfofaifs 
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The fplfawing tirttk, aia ZX Micfotaif. tha $p»ctfvm was stiti ih« 
centre of attention 



TO 





Sapporttdan a mtlkntg stool, a IV demanstfutes Prestsi. conjured up 
from tti^ phone lirw by tha ZX8 1 and the adaptor behind it. 



The zx In Belgium 




P Gietinissoit 

P Glenmssort has formed a 
ZXei club f Of Flemish ami 
Dutch people, based in 
Brussels, The dub has been 
set up as a non-profil making 
companv with sociaf activities 
.iruj hs currentlv looking for 
new members. 

Mr Glennisson lold ZX 
Computitig he fs particutarlv 
iniere&ted in helping 
handicapped people, and one 



of the club's tasks hs to 
Introduce 2X8 1 s into 

inslitUtions where 
handicapped people live m 
Belgium, with the intention of 
teaching programming. The 
club publishes a 1 6 -page A4 
news letter called "2X81 
Club", and can be contacted 
at 2X80/81 Club, Pifesterde 
rEpeesiraat 14,8 1200, 
Brussels, Belgium. 
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zx News 



Club Roundup 



The National ZX80 and ZX&1 
Users' Club has changed its 
name to the National ZX 
Users' Club, in response to the 
launch of th^ Spectrym, Jit hes 
aiso decided to totally 
disassociate itself from the 
Aiom and BBC activities it 
was involved in, and 
concentrate fust on the ZX 
machines. The club's monthly 
magazine - INTERFACE - i? 
now ali ZX material, a 
development which has 
generally been greeted by club 
rnembers, The club can be 
contacted (mail onlyi at 44-46 
Eaf is Court Road, London W8 
6EJ, and E 1 will bring you a 
sample issue of the maga^ii^e. 
which features news, special 
offers, reviews, and many 
programa. Interface was the 
first publication in the world to 
publish Spectrum programs. 

The ZXST^ User Group, 
North London Hobby 
Computer Club, Polytechnic of 
North London, Hollowav Road, 
London N7 8DB (01 607 
2789], has decided to publish 
an occasional news sheet to 
be distriibuted among 
members. The first issue of 
the newsletter was sent to all 
members of the wider club, in 
an attempt to 'flush out" any 
unknown ZX owners. The 
newsiettef also includes the 
following bit of information: 
''We've been given the 
business card of Chris Robins, 
CWR Developments, 6 
Jackson Road, Islington N7 
6EJ, who dO$s ZX8^ repairs. 
No more details, so if anyone 
uses him, let us know how 
you get on/' 

Jim Walsh and Paul 
Holmes, aided by Andrew 
Greening, Allan Walters, Nici^ 
Steel and Johin West, produce 
e ZX magazine called 
DAT AB LIS for Their school 
ZX8 1 club. They had an 
article on the Spectrum in an 
issue they were handing out a 
week after the new computer 
was launched The rundown 
on the Spectrum was 
interesting indeed, and 
included the following 
comments from Paul Holmes: 

"The Sinclair Spectrum has 
two principle additions to the 
ZX81: theZX Microdrive 
capability and a full colour 
graphics system, It has no 
different modes for hi -res or 
text, both use the same hi- res 
RAMs. A number of eKtra 
commands are added, plus 
colour control codes. The 
eight colours are each labelled 
on the top of the iteyboard and 



may be used in three different 
ways. 

"PtOT provides the usual 
possible facilities except on a 
1 92 K 256 grid? All 8 colours 
are available on the screen at 
once . DRAW is for drawing a 
line between any two points, 
OVER, used in con)unctiof\ 
with DRAW, CIRCLE, PLOT, 
etc. causes unClRCLE. 
unPLOT. etc. FLASH. BRIGHT 
and INVERSE aw for use with 
the PRINT command to 
achieve flashing text, two 
levels of brightness and 
inverse video. POINT is to test 
a hires point. READ, DATA, 
RESTORE arc provided as well 
as muHistatement lines. The 
sound command is BEEP and 
this operates the interna! 
speaker, and has ten octaves 
and a sfngle volume, 

■ "Moving onto the ZX 
MICRODRIVES now: It can 
hold 1 0OK bytes and takes 
interchangeabfe 3Vi floppy 
disks, Eighl drives can be 
connected at once, Extra 
commands which are provided 
are: CAT, producing a Disc 
Catalogue, ERASE for deleting 
a file, OPEN and CLOSE - to 
open and close files The disc 
and tape will share a number 



of commands: VERIFY, 
MERGE, LOAD SAVE. These 
are for verifications of 
programs, merging programs 
and variables and the loading 
and saving of programs, etc. 
The disk saves 16Kin3.S 
seconds, whilst the cassette 
interface has been pushed up 
to 1 500 Band (the ZXS 1 was 
under 300 Band), Everything 
is very much the same, the 
cursor/edit controls are 
basically the same, 

"The Spectrum has a full 
ASCtf character set and lower 
case available from the 
keyboard. It maintains a 24 >l 
32 text display. 2 1 user 
definable graphics are also 
available, Two conuol keys 
give TRUE VIDEO and 
INVERSE VIDEO, if you want 
to get back to normal it is 
quite easy. 

"The Spectrum is a World 
beating computer, and has 
proved people right about 
Sinclair's abiltty. and the BBC 
wrong about the choice of 
company , , . . WELL DONE 
SINCLAIR," 

Other local clubs we know 
about include: 

• £ZUG (Educational 
ZxeO/81 Users' Group), Eric 
Deeson, Highgate School, 
Birmingham 1 2 , Send a large, 
stamped, addressed envelope 



Hints 'N' Things 



Thirteen -year old James Higgo 
of Hertford has discovered 
some useful techniques to 
overcome common ZX 
problems. He listed three of 
them for us here at ZX 
Computing: 

1 . If loading fails, I pass the 
tape output through my Hi B 
and drop the Bass, lift the 
Treble and jiggle about with 
the various twiddly bits. This 
usually works after about 
thfee tries. Sometimes, 
however, there is an 
unwanted blip On the tape 
which cannot be eliminated. I 
have not used this system 
much as I use TDK tapes, 
which are usually perfect for 
use with my mono SANYO 
tape recorder, If you do not 
have the rtght sockets on your 
Hi Fi, you can |oin a few jack 
sockets to the leads coming 
from the stylus on the record 
player somewhere inside the 
Hi Fi, and also a couple - one 
from each speaker — for 
output. Most systems will 
have an earphone output and a 
microphone input anyway, 

2 , I have a games paddle lof a 



sort! on my computer which 
consists of five pressio make 
buttons, a small bOH and a 
strip of ribbon cable The box 
has the first four buttons on 
the top in a + formation, and 
onfi on the side for fire, The 
buttons are connected via 
ribbon cable to the computer 
keyboard on the underside of 
the PCB, The upper button to 
the up-arrow, the left one to 
the left-arrow etc, and the fire 
to the key (actua'ly, mine 
goes to 9, but is more 
Suitable in view of games tike 
OS Defender!. A joystick can 
be connected in place of the 
box and buttons. The paddle 
will work with most arcade 
games. 

3, If you get stuck in a M,'C 
routine, or want to get out of a 
program like ZX CHESS, I find 
switching a lamp off next to 
the computer is worth a try. 
The computer often gives the 
C error and the program IS 
there for the saving. 
Sometimes a few memory 
locations are filled with 
garbage m the process and m 
MQ. this IS hard To rectify. 



for details, EZUG also caters 
for the BBC Microcomputer. 

• Roger Pyait. 2 3 Arundel 
Drive, Orpington, Kent (661 
20281. 

• Austiri Knott. 269 
Telegraph Road. Deal, CT14 
9EJ. 

• Chnstoph Moeller, Gross 
Kurfurstenstrasse 4ta, 4800 
Bielefeld 1 , Germany, 

• Danmarks NationaleZXSO 
og ZXei Club. Skovmosvej 6. 
4200 Slageise Dk Denmark, 

• Steve Brumby, 38 Eastfield 
Road, Messingham. 
Scunthorpe, Sth. Humberside 

• Ken Knight, 22 Mount 
Street, Aylesbury. Bucks. 
HP20 2SE (0296 51 61 1. 

• David Blagden, PO Sox 1 
59 Kingston upon Thames, 
Surrey. 

• Anthony Quinn, 
Heckenrosenweg 6, 31 70 
G if horn, W. Germany. 

• Conrad Roe. 25 Cherry 
Tree Avenue. Walsall. WS5 
4LH 

• Ian Watt. 107 Greenwood 
Road, Clarkeston, Glasgow. 

• J. Palmer, 56 Meadowfield 
Drive, Edinburgh |031 661 
3181h 

• Leeds Microcomputer 
Users Group. Meets 
fortnightly on Thurs eve m 
Leeds, new members 
welcome. Contact: Paul 
O'Higgins, 20 Brudenell fWt. 
Leeds 6, tel: 105321 742347 
after 6, 

• Brunei Computer Club; 
meets alternate Mondays 
1 900-2200 hrs at St 
Werburgh's Community 
Centre. Contact: Mr R 
Sampson, 4 The CootS, 
Stock wood. 

• Worle Computer Club: 
meets alternate Mondays 

1 900-22.30 at Woodspnngs 
Inn Function Rooms, Contact: 
SRabone. leCasiieRd, 
Worle, Weston Super-Mare, 
Avon, tel : 0934 513063. 

• Piiompton, 29 North 
Marine Road. Scarborough, 
NthYorks, Y012 7EY. 

• Jonathan Meyer. Vanspaen 
Straat 22, 6524 H.N. 
Nymegan, Holland. 

• Royston H Wallis, 22 
Mallard Crescent. Pagham, 
Bognor Regis, West Susseic, 
P021 4UU, 

• Raymond B-etx, Chemin du 
Moulin 3B, I328 0hain. 
Belgium. 

• Cardiff. The 81 Club. This is 
organised by Mike Hayes, 54 
Oakley Place, Grangetown. 
Cardiff. Cardiff 371732. 

If you'd like your club listed 
here, just drop a line to the 
National ZX Users' Club and 
the information will be passed 
on to ZX Computing 
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1 6K came 



Collecting 

xylenium 

Crystals! 




From darkest Harlescott in 

Shrewsbury, 15-year-old 

Nick Wilson sends us to the 

planet caneymede 11, to 

gather xylenium crystals. 

. Monsters and matter 

A transporters are ]ust two 

' of the hurdles which 

stand In the way of your 

gathering intergalactic 

wealth* 



rn this game for a 16K ZX81 
(which will run quite happily, 
with a fe^iv minor changes, on a 
ZX SpecirumI, /ou are aboard 
space flight 12, 03 to the planet 
Ganeymede t1. Your mission 
there l^ to coilsct as many 
Xylenium crystats as you can 
find, and taring them back to 
good old Terra Firma For each 
crystal you bring back, you'll be 
paid €: .000,000. 

The planet consists of an 
underground rraze of rooms 
through which you can move at 
will. You'll get reports, during 
your journey, telling you about 
the contents of various rooms, 
and from time to lime - if 
you're Jucky - you'll be sjlowr^ 
a nnap of the planet surface, and 
where you are on it. Most of the 
rooms are empty, but others 
contain things to slow you down 
(or ever^ (ciil youL Hazards on 
your journey include locked 
rooms, monsters, matter trans- 
porters (which move you all over 
the place, quite randomly! and 
bottomless pits (and the great 
display whrch appears on your 
TV screen if you fall down a pit 
almost malkes it worth ending 
the game in that way!. Right 
now, gird your loins and enter 
the undrground caverns of 
Ganeymede 11. 

Provision is made within the 
program for a SAVE of all 
variabtes, so when the program 
is LOADed and run it will con- 
tirtue from eicactiv where it left 
off. When typed in, the program 
should be saved by GOTO 3338, 
and then when loaded again it 
will execute itself (which sounds 
very painfull) 
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16K Came 
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**Q«NEYMEDE II- NICK** 
**UIL5GN ea RDRPTED «-* 
t i^F R OM Om*E^/ ME DE BY H 
*# TIM HftRTNETLL ** 



4@ 
4S 
SO 

65 
70 
75 
76 
77 
76 
7& 
S© 
61 
9© 

130 
ISO 
160 

ft CI 
220 
R f T 
24^0 



REM 

REH 

REM 

REM 

RtM 

RCM 

REM 

REM 

CLEAR 

LET LL=aO0 

CRYSTRLS=e 
INXT- 190 
OELRfV =30Cy0 
REnD=400r. 

Mnp= 1000 

a {483} 



LET 

LET 

LET 

LET 

LET 

DIM 

PrRND 

PRND RND 

SLOU 

REM *** INSTRUCT IONS*** 

PRINT •INSTRUCTIONS (Y^NJ" 

XF lNKEYf=i'" THEN GOTO 76 

IF INKEYt- -V" THEN GOTO 10s 

FAST 

GO SUB 1^1 IT 

FR'^T 

':;OSiJE IN IT 

f^LOU 

GOTO 4.60 

GOSUB 9000 

GOTO i&P 

FOR 1 = X TO 4GJ 

NE XT I 

CL5 

REM INITIALIZE 

FDR 1=1 TO 400 

IF IM00 THEN t^-A^.T 

IP I<=2€i OR I^=3S© THEN LE' 

i =coce "B** 

IF 20*INT *I/'S©'=I THEN LE' 
' -ODF if" 

IF laSeJl '~ r 1 = 321 DP 1^34 
QR 1=3S1 OR 1=3^1 OR X=S1 OR I 
1 OR I^ei OP X.-Si OR 1-101 OR 
151 OP" 1-14 1 OP- X-lSl O^ I = 1S1 
P Is:2©l OR T = 22l DR I=S^1 OR I 
tol OR 1=361 THEr^ LE*r A t I> ^CODE 



1 
= j. 

I^ 

O 



^?? IF Rtl>=0 THEM i_ET firii=CD^ 
E " . '• 

30C' NEXT T 

3^1 LET IN IT =305 

303 SLOU 

305 F'ETURr^ 

305 F<.-4ND 

31& FOR 1=1 "O 25 

320 LET C = Ih4T (RND+4^e- ^1 

33© IF RCCJ=LODE "' » ** THEN LET H 
(C) =CO[!*E "C*" 

3S5 LET C=INT {RND*r4<i>0f ^-1 

36© IF ACCJ ■: ^CODE » TuEti LET 
fl (Cj =:C0DE '*Ii" 

365 LET C-INT f RND * - t:^0> +1 

37© IF A'.C>';>CODE "B" THEN LET 
ft (Cl =CODE "P" 

375 LET G-INT * RND * 4.00 ' 1 1 

380 IF R(CJ c >CiJDE "B" *^HEN LET 
A iCJf =CODE "HJ" 

400 NEXT I 

41© FOR 1 = 1 TO a<D 

4ao LET C = INT (RND*400) ^-1 

4.30 IF PltCJ < >CODE ' ■* THEtJ LET 
^ (c^ =co&e: "il" 

440 NEXT I 

4SO RETURN 

460 CL5 

4 7© PRINT " VOU HA>.*£ NOU ARRIUET 

WND YOU rtRENOU IN R PRNOOM ROO^' 

'475* PR INT 

476 LET OJT = INT (PHD er4.0©^ + 1 

477 IF ft(OUT^<>CODE *. " THEN GQ 
TO 47-6 

4 7^ LET OUU=INT {RND* 400) +1 

479 IF R(0!JUi <;>COE>E "' - '* THEN GO 



TO 4 76 

4.©0 PRINT "MHICH IS-..": 

535 LET E=INT (RND*400) +1 

536 IF RtE/^CODE '■" OR ft(E>=CO 
DE 'Vfli" THEN GOTO 535 

537 LET OR&=:RtEl 



538 
535 
540 

550 
THE 

570 

see 

999 
1000 

1O05 
1010 
1020 
1030 
PINT 
1040 
1045 
105© 
1050 
1070 
1080 
109© 
110© 
111© 
IISQ 
1130 
1140 
1150 
1160 
1170 
1160 

120© 

1201 

12©a 

1203 

ISI© 

300© 

3001 

3002 

3999 

4000 

4005 

4010 

403© 

4030 

404© 

" . E ;TRB 

4050 FOR 



(E) ^CODE 
E . . 



■HERE IS ;R MftP Of 

y > T | -^'m^ T?^w '" 



LET R 
PRXMT 
PR If IT 

PRINT 

ROOI^S- 

Gosue 

GOTO 

5TOP 

CL5 

FR5T 

FOR 1=1 TO 

pRlfiT CHR* 

IF 20** INT 



(n 



rlC 



MRP 
READ 



,^ 



4.00 
tI/20> 



i ==1 THEN P 



NEXT ■ 

SLOU 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

pRl^rr 

PRINT 
PRI^fT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 



RT 
RT 
RT 
AT 
RT 
AT 
RT 
AT 
AT 
RT 
RT 
RT 
AT 
AT 




4 

e 

7 

1© 

12 

14 
16 

le 
20 

19 
21 



23; 
22; 

22^ 

22; ' 

22 
32 
22 
35 
25 
24 
7: 



*KE"y ..." 

"* -YOU" 

•, -EMPTY" 
M -MATTER- 
TRANS" 
'1^ -LOCKED" 
ROOH" 
"P -PIT" 
"3 -MONSTER " 

"S" 
■UfjE" 
"HRP FROM ABO 



FOR 1=1 

NEXT X 

IF LL=-50 

GLS 

RETURN 

FOR 1=1 

NEXT I 

RETURN 

LET 6=0 

CLS 

FAST 

FOR 1=1 



TO 100 



THEN STOP 



TO 90 



PRINT " 

NEXT 1 

PRINT " 

( 31J> 

1 = 1 



IK' 



TO 3S 



IN ROOH NUMBER 



TO 32 



4050 PRINT "H 
4 070 NEXT I 
4060 PRINT ••« 
. '* I TAB t3 1> ; "H" 
409© FOR 1=1 TO 
4 100 PRINT ".H" ; 
411© NEXT I 
4120 FOR 1=1 TO 10 
4130 PRIHT "fP",TRB 
4 13S NEXT I 
4140 FOR 1:^1 TO 32 
4 IS© PRINT 'M"} 
4160 NEXT I 
4165 SLOU 
4 17© PRINT AT 6.5; 
4ie© IF ORG=GODE " 
"EMPTY ROOM" 
4 190 IF ORG -CODE " 
4.50© 
4195 
4700 
4200 
490© 
4205 
500© 
421© 
4.2IE 
4 2 16 
4217 
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32 



(31) 



IF ORG=CODE 



, '■ THEN PRINT 

C" THEN GOSUB 
B" THEN GOSUe 



IF ORG=CO[>E "P'* THEN GOSUB 
IF ORG=CODE "S"* THEN GOSUB 



REM 
LET 
LET 
LET 



"WORK OUT NEXT 
NORTH=E-20 
ERST=E+1 
UE5T=E-1 



ROOMS" 
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ft 




iSKCame 



4.aiJB LET 
422© PRINT 
% RCNORTH) 
*S3© PRINT 
% FiiSOiJT\1f 
4-24-e PPINT 
P * ^ t ER5T > 
4.250 PRINT 
ft f fi f UEST ) 
425S PRINT 
, (O'J UIT , .7 



SOUTH =E^£0 

RT 8,3, "NORTH 

fiT S.. 3.; "SOUTH 

BT la, 3; "HP5T 

AT li..3; "UEST 

RT 13 ,3; "N^ & 



CHR 
CHR 



CH 



u 



LET Q1=E 

LET R IE) =ORG 

IF INKEY»="" 



THEN ©DTO 43ee 



ir INKEY$="0" THet4 GOTO O»0 



R t WEST J < 
li'^ THEN 

R (SOUTH) 

c > "M" THE 

RtER&Tl < 
"M" THEN 

R (NORTH J 
<>"ii^- THE 



4£5& 



4.26^ LET H« = INKEV* 
<42&S IF H> = * U ' RND CHR* 
>*W' RND CHR$ R1UEST^^> 
LET E=E-1 

437© IF H»="S" RND CHR* 
<>"B" RNO CHR* R (SOUTH* 
N LET e=E+20 

4S75 IF Ht = "E^" RND CHR* 
> "■" RNO CHR* RIEft5T><> 
LET E=E+1 

42©0 IF M*="N" RND CMP* 
<>'W' RND CHRS RfNORTN? 
N LET £-E-Se 
4.2B5 LET ORG=RtE> ' ^ - - 

42B5 LET R fEJ -CODE '*«■" 
4.2^*7 IF RND>.8S THEM GOSUB MRP 
d-2es IF E=OUT OR E = OUU THEN GOTO 

960© 
4'2Q6 GOTO RERD 

4.50O LET UO=INT tRND*^l©'i+l 
d.50S PRINT wo; " CRYSTRLS, , , " 
4510 LJZT CRV3TRLS=CRYSTRLS+UO 
4S£0 PPINT RT 16 ,3; 'BRXNGING YOU 
P TOTRL TO " , CRYSTRLS 
*330 PRINT RT 17 . 3; 30 -CRYSTRLS; " 

MORE TO GET . " 
4-531 LET QRG=CODE ". ' 
4533 LET RIEj=CDDE "." 
4-S35 RETURN 
4700 PWIHT "R MRTTER TRRNSPORTER 

4705 LET 1=E 

4 7 IQ LET R IE) =ORG 

4 720 LET E=1NT (RND* 40©) 

472S IF fl(E)=CODE ■»' OR fltE)=CO 

DE "M" THEN GOTO 475© 

473Q PRINT RT 14 , 3 ; " VOUftRE TRRNS 

PORTED TO '■ ; E 

4735 LET ORG=A(E) 

4740 LET R<E)-CODE '■ *-" 

474S RETURN 

490O CL5 

4305 PRINT 

4 910 PRINT "VOU HfiUE FRLLCN INTO 

R PIT , ... " 
45111 PRUSE 50 

4912 LET G=RND*2 

4913 LET D*^ T 
4 920 FOR 1=1 TO 21 
4925 LET Y=INT rRND*7)+I 

4930 SCROLL 

4931 f'PINT ' ■■■■■■^■^^^H" (Y T 



49; 



4934 

G; '1 

493S IF 




J.r 



IF 



r' I 1 TO V*2J ^ 
(Y TO > 
I>4 TH!iN PRINT RT 17,14-^ 

I>4 THEN PRINT RT 18^14-1- 

1>4 THEN PRINT RT 19^14^ 

^^^S™^"^ ^^"^ THEN PRINT RT 20 > 14 + 

4937 LET G - 1 + tRND * 1) - (RND»1> 

4 936 NEXT I 

4939 GOTO B0Q0 

S000 CLS 

500S PRh4D RND 

50ie LET K=INT [RND ^10) +1 



502© LET ORG=CODt " , " 

^■^^:^ PHIHT "YOU HBME ENTERED R P 

DOM UITH R MONSTER INSIDE IT... 



5040 

S0S0 

EEN Y 

50E5 

506© 

ftT £y V 

S070 

SO&O 

5100 

LEEP 

YOU. " 

511© 

512© 

513© 

514© 

OU" 

5150 
FWOH 
5160 
) y 4-3 

3170 
S1S0 



PRINT 

IF K<7 THEN PRINT "HE 

CsU .....■* 

PRINT 

IF K=l THEN PRINT 

OU UP .... ^* 

IF K=l THEN STOP 

IF K<7 THEN PRUSE 200 

IP K<4 THBN PRINT "ME 

SO HE HRS NOT 



RND HE E 



Is RS 

noticed" 



IF Kc4 THEN PftUSE 200 

IF K<:4 THEN GOTO RERD 

LET K = RJN»D 

IF K=S THEN LET R*="GIUES V 

IF K<35 THEN ,|^eT, RJis^'TRKEav, 
YDU'*- ■ ,, , !■ ..-■ ' ■ ' ■ -f, 



PR TNT r ' ■ 

IF H<7 THCN PRINT "HE "/fl*; 
* -^FF^" CRYSTALS^ 
5190 IF K<7 THEN IF R*fl>B"C** TM 
EN LET CRYSTRLS-CRYSTRLS+FF 
52O0 IF K c7 THEN IF F»*(1)*"T" TM 
EN LET CRYSTR(LS=CRY5Tfll_5-FF .U 

5210 PRINT 

522© IF K<7 THEN PRINT "YOUR TOT 
RL IS NOU ";CRYSTRLS 
5231 IF K<7 THEN PRUSE 200 

IF Kc7 THEN GOTO RERD 

PRINT "YOU HRUe SCARED HIM 



6240 
5250 
OFF, 

526© 
S270 
600© 
500S 



"YOU RRE NOU OUT OF G 



UXTH 



CRVSTRLS 



CR 



PRTTTT 



PAUSE 200 

GOTO RERD 

CLS 

PRINT 
RNE>'HEDE. . 
&01O PRINT 
6020 PRINT 
Y5TRLS. . . . 

eeas print 

©03© IF GRysmLS<30 THITN 

UHICH RRE NOT ENOUGH. . . . - 

604© PRINT 

6050 IF CRYSTHLSO0 THEN PRINT " 

YOU WILL HRUE TO REHRIN ON 

GRN^YMEDE TO DIE.... R.T.P. . . . ^* 

606O IF CRYSTHL5<30 THEN STOP 

6070 PRINT "UHICH IS ENOUGH TO G 

ET YOU BRCK TO ERRTH . . . . " 

60&e PRUSE a 00 

5090 CLS 

6100 PRINT 'YOU RRE NOU SRFELY B 

RCK ON ERRTHWITH RLL YOUR CRYSTR 

LS xrrrRCT." 

6110 PRINT 
6120 PRINT "YOU 
£'* ; CRYSTRL3#lEe 
613© PAUSE 300 

LET LL=-50 

GOTO MRP 

CLS 

PRINT "DO YOU 
THE DETAILS 
RTER 
RME <Y-N) '?■• 

601© IF INKEY*="" THEN O-OTO -6013 
©02© IF INKE^y *-"N" THEN GOTO 60© 


803© PRINT 

805© IF INKEY*3*'" THEN GOTO 6050 
80e© SRUE "GRNEYHEDE Ifi" 

8065 CLS 

8066 PRINT "PRESS --e"** TO STOP 
Q(^ s,,,Q.>,. yQ CONTINUE." 

9067 IF INKEY*="* THEN GOTO S067 
8066 IF INKEY»-"E" I HEN NEU 
606© GOTO RERD 



MRME BEEN PAID 



6135 
6140 
8000 
8005 



UISH TO SRUE 
OF THESE ROOMS FOR L 
CONTIURTION OF THE G 



20 



ZX COMPUTING AUG /SEPT 1 9BZ 




l6KCame 



900Q CL5 

9010 PRINT RT .7; "GRNE>'HEDe T 

I" 

90S© PRINT AT 2.0; 

9030 PftINT '* YOU ARE NOU RBOR 

f^D &PRCE FLIGHT 13 r ©3 TO THE 

PLRr4ET (5BNEY HEDE 1 1 , 

YOUR MISSION 13 
TO COLLECT RS MRh4V X^l.JENIUM CRV 
5THl_S «S VOUCRN FIND J, RND BPINO 
THEH 8RCK TOERPTH . FOR CRCH CRYS 
TRL YOU DO BRING BRCK YOU UILL 
BE PRID THE SUM OF £1 , 000 , 0^0 . " 
9050 PRINT '■ THE PLRNET CONS I 
STS OF RN UNDERGROUND HftXE OF 

WHICH YOU CRN HOUE R 
UILL. YOU UILL HRV^ 
REPORTS ON YOUR UOUf< 
RS THE CONTENTS OF R 
ROOMS. RHD FROM TIME 
MRP UILL BE DISPLflYE 



400 ROOMS 
ROUND RT 

URK^rlOUS 
N£Y * SUTCH 
DJRCENT 

TO TIME R 
D t " 

9050 PRINT 
90?0 PRINT 



PLERSe URIT. ■' 



9060 GOSUB IN XT h. t» 
9090 CL5 

9100 PRINT " MOST OF THE ROOM 
5 RRE EMPTY . BUT SOME COKTflIN URR 
lOUS THINGS THRT WILL EITMEft 3LO 
U DOUN YOUR PROGRESS , OR SPEED I 
T UP. THESE THINGS RRE 



9110 

9 lis 

91£!@ 

OM, " 

9130 

9140 

9150 

91&0 

RNSPO 

9170 

9160 

S PIT 

9190 

9200 

N5 CR 

9a 10 

92 20 

9330 

9240 

92S0 

92&0 

I k 

9570 
9^80 
PRSS 
RRE T 
RICRD 
9S90 
9^00 
9305 
^310 
93S0 
PORTE 
9330 
9340 
ER. I 
SPORT 
OH. " 
9 3S0 
9360 
937© 
9360 
9 390 
9400 
9410 
BE UE 
OU ITM 
G lUE 
94^0 
9430 
9440 
94Se 



PRINT 
PRINT 
PRir-TT 

PRINT 

PRINT 

PPIfJT 

PRINT 

RTER . ' 

PRIhTT 

PRINT 



"1, Ji...R LOCKED RO 

va. 9. - .R MONSTER*" 

"3. HJ. , .R HfrTTER TR 

•4. P,..fi eOTTOMLE& 



PRINT 
Pftlr4T "5 
YSTRLS" 
PRINT 
PRINT 
PRINT " 

CLS 
PRINT 



C. . .ROOM CONfTRX 



PLERSE 

IN IT 



URIT ... " • 



1. THE LOCKED ROOH 



PRINT 

PRINT "rOU CRNNOT EhTTER OR 

THROUGHR LOCKED ROOM. THEY 

HERE ONLY TO SERUE <=»S EfRR 

ES . " 

PRINT 

PRINT "PRESS NEULINE" 

IF INKEYt="" THEN GOTO S3©B 

CLS 

pRI^r^ ''a. the hrtter trrns 

PRINT 

PRI^4T ''THE rmrrTERTpRN SPORT 
F IT T5D1STURBED. WILL TRRN 
YOU TORNOTHER ROOM RT RRND 



PRINT 

PRINT 

IF INK 

CLS 

PR INT 

PRINT 

PRINT 

RY 

IS IS 

OR 
PRINT 
PRINT 
IF INK 
CUS 



"PRESS NEULINE*' 
EYt="" THEN GOTO 9370 

"3. THE HON&TER." 

"MONSTERS CRN EITHER 
HELPFUL OR CRN ERT Y 
RRRE> . THEY CRN RLSO 
TRKE CRYSTRLS." 

"PRESS NEULINE" 
EY«="" THEN GOTO 9440 



9460 PRINT 
PITS. " 
9470 PRINT 
^^4&0 PRINT 
INESCHPfHE-LE 
D RT RLL 
UE OUER 30 
94Q0 PRINT 

PRINT 

IF INKEV»=' 

CLS 

PRINT " 
TUO 



■5f50O 

9^©S 

9*51® 

9SlSf 

ftRE 

RED , UILL 

SURFPiCE, ■' 
9513 PRINT 



THE BOTTOMLESS 



R SDTTOMLESS r>TT IS 
RND SHOULD BE RUOIDE 
COSTS, UNLESS YOU HR 
CRYSTRLS, " 

THEN GOTO 9S05 



OTHER SURPRISES 
ROOMS WHICH . IF ENTE 
TRRNSPORT YOU TO THE 



9S14 
y51S 
■9516 
9517 
'35 IS 

ENTERED 

R CHUTE 
NEYMEDE . . . 
^62© PRUSE 



PAUSE 

PRINT 

PRINT 

PRUSE 

RETURN 

CLS 

pRirrr 
ft 



^00 

"GOOD 
70 



LUCK 



'YOU HRUE RCGIDENTLY 
ROOM UHICH CDNTRIN5 
THRT LEROS out OF Gfi 



9630 
9997 
9996 
999^ 



GOTO 
STOP 
SRUE 
RUN 



20O 
&OQ0 

' ^ G ft W**' M E D E IB" 





!■; 


rr . . . 


* 


-YOU 


4 


"EMPTY 


a 


-HRTTER 
TRRNS 


m 


'LOCKED 
ROOM 


p 


-PIT 


m 


-MONSTER 


c 






S 



MRP FROM HBOUE 
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Hardware 



Big talker 

Your 2X81 can now just about 

sing and dance with a number 

Of new products on the 

market. Our reviewers put 

them through their paces. 



Keyboards 

TheFuilerKevboardandcaseisa 
well designed prDfessional 
keyboard for the limited 
2X80/81, The exiended wer 
siQn offers two extra keys 
which can be hard wired and 
assigned to other functions, ie, 
extra shift and new line keys, (t 
also swallows the ZX com- 
pletely, and holds the RAM 
Pack, Motherboard , power sup- 
ply, and two other boards via 
the Motherboard - All this is held 
in a neat 200mrn x 350mm x 
SOiTifn i reject ion -moulded black 
case. Some things that I liked 
Bbout the case was the ' 'Power 
On" LED, and the smooth 
shape with no sharp corners. In 
the top fjght'hand corner of the 
case there are ventilation slots 
which stops the power supply 
unit (which supplies power to 
the 2X and Motherboard} trort\ 
becoming overheated. FuJler's 
aim is tocutdown the wiresand 
awkward peripherals the basic 
ZX unit tends to attract, and 
this k achieves very well. I 
would have preferred it if the 
keys were stepped as on some 
other keyboards, but on the 
whole I believe the Fuller to be 
one of the better keyboards on 
the rna rket , Fitti ng the Z X to the 



case and keyboards is quite 
simple as Fuller realised that 
mosT ZX users would not be 
"ir^to" electronic construction, 

TheZX istakenoutof its own 
case and screwed into the top 
left hand corner of the Fuller 
case. The ZX ribbon cables are 
taken out and are replaced with 
the Fuller cables. Next, plug in 
the Motherboard, powersupply 
and any RAM cards. The last 
operation is to stick the self- 
adhesive ZX functions to the 
key tops. With any luck, it will 
work. 

The Filler Kaytioafd ar^d 
case is altogether a very 
valuable package for the ZX 
user, it speeds up data input 
and sorts out the layout of 
peripherals and leads, etc. The 
extended keyboard and case 
costs E 3 9. 96 built, £33.95 kit 
(plus C2.50 P6PI. If you don't 
want a Motherboard but would 
rather just add a keyboard there 
is a standard keyboard and case 
available at C36.70 built, 
£30.70 kit. Motherboards cost 
£15.95 (plus BOp P&P), 16K 
RAM boards C35 95, and 32K 
RAM boards £79,95, 

Details can be obtained and 
orders taken at: Fuller Micro 
Systems, The ZX Centre, 
Sweeting Street, Liverpool 2. 





Keen on Kayde 

My first contact with Kayde 
Keyboards was not favourable. 
The first one worked erratically: 
the second had the "six" key 
upside down . . , but the third 
works like a dream. 

The keyboard is full-size, 
lacking only a space bar to look 
and feel like a proper typewriter 
keyboard. One reason I chose 
the Xayde in the first place was 
because i! has & r&peat key, the 
one m the bottom left-hand cor- 
ner. Although this repeats fairly 
slowly, it is a boon for filling a 
long prir^t statement with a 
number of the same graphics 
character, or with spaces. The 
keyboard has increased my pro- 
gram entry time by about 400 
per cent, and the vast majority 
of the programs in this issue 
were entered on my Kayde 
Keyboard, 

y ou need to be able to solder 
la little) to connect the 
keyboard, and I was lucky in 
having someone who knew 
how to solder to connect mine 
up, as I think it would have been 
beyond me. To connect the 
keyboard you remove the 
screws from the underside of 
the ZX81 and separate the two 
halves, then remove the two 
PCB securing screws and 
withdraw the PCB. M^ext you 



need to remove the two 
keyboard ribbon cables from 
their sockets on the PCB, and 
replace the PCB in its case. The 
wires are then connected as 
shown in the comiprehensive 
assembly instructions supplied 
with the keyboard. The keys 
are blank when supplied, but a 
set of stick-on letters is sup* 
plied, andthesea re easytoapp- 
ly. The transfers are on thin, 
tough plactic, and seem design- 
ed to withstand a great deal of 
wear, Evert after several weeks 
of heavy use. my keyboard 
transfers show no sign of lifting 
off or wearing through. 

All in all the keyboard is so 
useful I could not face the idea 
of going back to a 2X61 
without one. The repeat key is 
useful for long deletions when 
editing, or for filling a PRINT 
statement with a number of the 
same character. The lack of 
quality control evident in the 
fact that I got two dodgey ones 
before a good one came along, 
has been pointed out to the 
company, who have assured 
me that this area of their 
business has been tightened up 
considerably. If you can solder 
just a little ior have a friend who 
you can bribe) an<i are sick to 
death of the togch -sensitive 
keyboard, a Kayde Keyboard 
will prove an asset, a boon, and 
a very worthwhile purchase. 
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Custom case 



As v^u add extra hardware to 
your ZXSl , it can become quite 
difficult keeping it alt in order 
asfjecialty "f vou ^^ave to pack Jt 
away between u$es. The ZX8 1 
Custom Case (which ts also 
available to fit a Spectfum) is 
designed to solve the problem. 
A lightweight, lockable slimline 
case made from some impact- 
resistant material rABS), with 
foam padding, the unit is 
designed to hold everything 
firmly and safely in place. 

Because the foam insert has 
been pre cut to accomodate 
each piece of equipment, the 



ZX81 never has to be taken out 
of the case. There are no trailing 
connecting leads, as they all fit 
underneath the foam insert. 
Eech case will hold ell the stan- 
dard ZX81 hardware Me. the 
stuff produced by Sinclair} plus 
the Learning Lab end manual, 
software cassette?, and any 
cassette player up to loyiin x 
5 Vi in. It you haven't got ell the 
hardware you can just leave the 
pre-cut foam where it is, This 
unit is ideal for those who need 
(and can afford) to solve their 
ttdyir^g-up problems iin this 
way. It is C37,90 (plus f:2.00 
P&Pl anrfisavailable from Com- 
puter Cases, Stanhope Road^ 
Camberley, Surrav< C^U1 5. 



Kempston Electronics 'mini' 

iceyboard 



This Uny keyboard fits directly 
over the ZX81 membrane and 
provides a simple upgrade 
knyboQrd- Eoch Kevclickficlear- 
ly when pressed, aiding 
positive keying. There are no 
trailing wires or special cases 
needed- While ii does not solve 
the problem of having the keys 
fairly close together, [aproblerrt 
for ham-fisted typists like 
myself) it does provide a very 
good way of increasing speed 
of program entry, and of giving 
you positive feedback from 
each key press. The legends on 
the keys are identical to those 
on the original keys. 

If you want a small, neat 
keyboard without the hassle of 
additional connector cables, 
the Kempston Electronics mini 
keyboard many be just what 
you're looking for. The kit is 
£24.50, and the fully- 
assembled unit E26,00 (plus 
70p PitPl from: Kempston 
Electronics, 60 Adamson 
Court, Hillgrounds Road, 
Kempston. Beds. 



I 



Speech Pack 



DCF ll/1tcfQd9ifstopm9nts ' Sp9*ch 
Ptcfe is 9*sv fP us*. *joy fit fisltn 
ra. »nd 9 gfrminw wmy to »nfi*nc* 
your prtfgffmf bymdding b*«ps 
ftwa MV*Hsbh} snd spokan word 
rmspansBs to your inputt. You 
stmpty connmct it ta thm btck of 
thm ZXS 1 imnd th*r* is provision 
b*hif\d ii tor conritcUng sftything 
gts» you want, Hk# a mafnofy 
pacfi Of pfirrfBr) #nrf iiiat'i it, A 
singfa POKE command wm 
gwnaraTa a word. POK£ing th9 
tp*cifi9d addrvss ^49 J 49) viih 
imrti wM gvnaratt t/t* p/ttast 
"This is Digit »ik«t". 

Tha unit (£49. 95 from DCfi 



Micfod9vmkipmartts Ltd. 2 Station 
C/OSt. Ling wood. Norwicti, NR13 
4 AX) is Supped compfafm wilti 
Word P#cii flOM I, which con- 
tains alt tha iatttfs of tha 
atpfitbmt, nutnlftr la/o to ona 
mXton. and somw othar ganvrai 
woftls fsiich *s: again, cant, a 
high tona and a tow tana, and 
spacifiad pariods of sitmnca/. 
WQtdPMHk flQ/it 2, availalsf* for 
£14.95 las Mfa Wortf Pack ROMs 
3 *nd 4i nxtsnds its usafuiffjsss 
fignificantty. with mom thart 60 
axtra words inciuding, mi/futt, 
piaas*. raady. start. Stop, try: go. 
and mrror 



SO 

dee 
81 

MS 

itri 

^T 

the 

of 

:he 
les 

sd 

up 
ler 

to 

Fd 
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HAVEN HARDWARE 

STILL THE WORLD'S LARGEST RANGE OF ZX 
HARDWARE AT THE LOWEST PRICES 

(Prtc*i loci u da VAT and po«tag*) S** ui at th* Edinburffh ZX Show. 

FULL-SIZE KEYBOARD WITH REPEAT KEY AND SINGLE KEY RUBOUT & 

CURSOR CONTROLS 

Specially designed for the Sinclair, this keyboard was the first to include these features. 

WHY PAY MORE FOR AN INFERIOR COPY? 
KIT ONLY £19,95 BUILT £31,95 [Repeat & Single k<jy entiy £L00 extra). 

REPEATING KEY MODULE 

One of the most succesaful ZX ADD-ONS ever created, Fits inside ZX81, TENS OF THOUSANDS OF 

SINCLAIR COMPUTEHS ALREADY HAVE THIS FACILITY. 

Available for 1X80 (KIT £2.50) 

or ZX81 KIT £3. SO BUILT £4.SS 

* CAN BE USED WITH ANY KEYBOARD * 

PROGRAMMABLE CHARACTER GENERATOR 
THE FIRST AND STILL THE BEST 

With free HIGH- RES graphplottet No Motherboard required. 

Can be used with I6K Memory etc, 

Chaiaters can be printed directly onto the ZX printer , 

Full software control 

KIT £17.95 BUILT £24.95 

ZX81 INVERSE VIDEO MODULE BUILT £5.9S 

ZXao COLOURBOARD KIT £39.95 BUILT £49.95 

ZX EDGE CONNECTOR £2.50 (GOLD PLATED) 

ZX INPUT/ OUTPUT PORT 

Interface your computer to the ouUide woild, 

8 Inputs and 8 outputs with positions for LEDS and clock. 

KIT ONLY £7, 95 B UILT £ 1 1 . 95 

ZX 3K MEMORY 

The cheapest small memory expansion available anywhere Uses very leUabte static RAM. 

BUILT ONLY £12.95 KIT £11.95 
ZX SPECTRUM EDGE CONNECTOR £2,95 

OTHER PRODUCTS 

Motherboard, Numeric Keypad, Bleepei, Single key entry module & various Software cassettes. 

SAE FOR DETAILS SHEETS, COMPONENTS PRICES & ORDER FORM 

HAYEK HARDWARE. ZX DEPT 31, 4 ASBY ROAD, ASBY, 

WORKINGTON, CUMBRIA CAM 4RR, 
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word Games 




The spectral Hangman 

rides again 



Whether you have a zx spectrum or a ZX81 , 

you'll be able to run these two programs. 

The first, spectral hangman, chooses the 

words you must guess. The second^ tile 

CRAZY, dares you to use your brain. 



12 



'Spectral Hangman' is atraighl 
forward. The computer 
chooses a word from its list - 
kept in the DATA statamenis in 
the Spectrum vers ion, and in s 
series of LET lines in the ZX8 1 
program - and then gives you a 
limited number of guesses (bas- 

SPECTRAL HANGMAN 



ed on the length oi the W0f4) to 
g«t it right. The vocabularv for 
either program can easily be ex- 
tended. Notice how much more 
compact the Spectrum version 
is compared with the listing for 
theZXSl. 

The second program, "Tite 



10 REN Spectral H^nmoa 
2D REN ^ K NaHOsJsny- J 



ijiV FOP g-1 

4-0 RERD 3$ 

50 NEXT o 

5^e LET rf~!_EP* a* 

70 DIf*'' b (n ) . DIN 

60 FOR 3t = l TCf n 



TO ftNC**^S+l 



n 



90 

^ 13 
129 

-J C' u <■ 
is© 



LET h '.9: -CDC E 
LET d I g :« = b I 9 • 
NEXT 9 
FDR J=l TO 
GO SU& Alf5 
PRINT ' ' ' ■ 
gue:ss no. 
INPUT C » 
LET f =CODE 
FOS ^=1 TO 



3% t 9 1 



n +n ^3 

INK RHD*e.; "En tei- 

"; J 

c* 
n 



^rd^|> = f THEN LET d<S.=0 

£ie NE:*'T ? 

^50 NEXT J ^ 

"53 &0 TO 330 

slo'pRINT ' INK 4r:."VOU 90r th€ 



Jo© PPINT 

^3^5 PRINT 

^4.0 PRUSE 
?S"0 RUN 
360 DHTrt 
! 3 f 11 b f" J ^ igl e " ' 



ink" 2.. '"The word it= 3 
' ' INK RND*S.. "Pi €SS ^ 

3 nay ganve" 



feature 
■"hazard 



■'spectrum"^ 
•p ofiip kin*' 



Cra2v'. produces a 4 x, 4 
square, containing the letters A 
to L in a random order ^ Your 
task is to put them back in 
alphabetical order, moving tiles 
into adjacent empty squares. 
Notice how the Spectrum ver- 
sion uses the INPUT option of 



having words within quote 
marks Mines 90 and 130). *f 
you want to change the starting 
order, alter the two DATA lines 
in the Spectrurr^ program, and 
AS jsee line 345} in the ZK81 
version^ 



r- "." u n iT t e ■'."■' 5 c o r d e r " 

wSO DRTP ' ta3 i c* , ■' f oriBuia ., fii 
- -^ -j ' . "resource" * " bsa t t e r ■ 

23©' DfiTFi ''b*. t ier'\, "i I r" 3 1-. b^ r* r y **.. 
' s o t h e r s o«na " - " a t o f!f^ " . " i o r •: e .- « r " 

*D© DBTft "wizard" .. *'Wi CKSd Ly*' .. "e 
1 1' y '" , ' in a n^ t o n " , " w 3 n d e r e r " 

Ai0' LET h =^- 

.ii5 FDR e^l TO n 

+ ^0 IF b(e!i=dle> THEft PSINr INK 

aSii^lF SCE* i-DtE> THEN =>RINT Ifl 
K ;^ND*6.CHR$ (B(E)J.. : l-ET h=h+l: 
ilEEP .3E^h 
', 4 C* NEXT e 
4.iS EDRDSR' P(NE>*6 

have ciufis-s^d ".; INK RND*5.. h; IN 
4,7^ IF^h^l THizN PRINT PPPER 6- 

isO PRINT 
45© RETURN 

E:n ter yaur ^ues^s no. 3 
•.ou hiva 9ua3-5ad X leiter 



Enter your 9uia3s no, * 
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ENTER VOUft GUESS ND, Q 

3.0 REM SPECTRRI. HflNGHRN 

REM to K M«HOCflNY 1902 
G05UB iQOa 
LET N=LEN R* 
DIM B IN> 



30 
33 
60 

y& 

75 
30 
90 

14.0 
15© 
160 
170 
130 
19a 

'" ; o 

£ie 
S20 

230 
^40 

2S5 
3 70 
2-7S 
£30 
300 
310 
3 15 
320 
" j J - J 
33S 
33(3 

3-5-0 
NEU 



DIM 
FOP 
LET 
LET 



D (Nl 
G = l 



TO N 
=CODE 



n» CGJ 



NEXT G 

FOR J = l TD N*-N/3 

GOSUB 4-10 

SCROLL 

SCROLL 

SCROLL 

SCROLL 

PRINT -'ENTER YOUR GUE^S .NO^ 



INPUT CS 
LET F=CODE C f 
FOR G=l TO N 
IF D IG) =F THEN 
ME XT G 
NEXT J 
GOSUB 4-10 
SCROLL 

PRINT " SORRY . TIJ^E 
GOTO 330 
5 C^ R O l_ L 

PRINT TRB 3 1 '*UELL DONE'* 
SCROLL 

PRINT "YOU GOT THE iJDRS> 
: " GUESSES" 



LET r* ;g.i =0 



IS UP 



io9b 
15O0 
160© 
1510 
ISIS 
iSjeO 

iS30 
1635 
li^4-0 

1550 

■155S 
1660 
1565 
15^0 

i&80 

1585 
1690 
1^95 
1700 
170S 
1710 

1:^13 

1720 
L7SB 
1730 
173E: 
1740 
1745 



RETURN 
LET flS: 
RETURN 
LET (^$; 
RETUR^* 
LET fl$^ 
RETL(RN 
LET PS 
RETURf'i 
LET PS = 
RETUSIN 
1_ET «* = 
RETURN 
LET fi*: 
RETURN 
LET f^S' 
RETURN 
LET fl*: 
RETURN 
UET 1=!*^ 
RETURN 
LET P*; 
RETURN 
LET PiS- 
RE'^URN 
UET P$= 
RETURN 
LET R* = 
RETURN 
LET rtt: 
RETURN 



!"BPSrC" 

"FRIENDLV 

"RESOURCE" 
eeTTER" 

"BUTTEP" 
: -STRRUtBEf^RV" 
r"tJlZRRD'" 

"BOTHERSOME" 

•■30RCE.RE^^" 

••PTOM" 

•■UIICKEDLV* 
"ENMV"* 

■'UtRNTCN" 



X*jS 



SCROLL 

PRINT '*THE UORD WPS 



R* 



PREaS RNV KEY J=OR fi 



SCROLL 

PR INT 
GRME* 
3dS PfiUSE 4.E4. 
350 FOR G=l TO 24 
3e0 SCROLL 
370 NEXT G 
3B0 RUN 
4 10 LET H=0 
4ie SCROLL 
415 FOR E=J TO N 
d.£0 IF BlEJ=DlEJ THEN PRINT "-" 

430 ir B(eJ<>D(EJ THEN PRINT CH 

R $ B I E J , 

0.35 IF B(Eli <>D(E3 THEN LET rt=H*- 
1 

4.40 NEXT E 

4.50 IF H=H THEN GOTO 300 

^55 SCROLL 

460 PRINT "VOU HfiVe GUESSED *' ; H 
; *' LETTER '* ; 

' d.70 IF H<>1 THEN PRINT "S" 

460 SCROLL 

4.Q0 RETURN 

10OO LET K=INT f PJ'JD*£>F+J.K*jr*^Jf>i'l 


1010 GOSUB K 



10PC? 
1510 
15 15 
1520 
1525 
iS30 
1535 
iSiO 

1* ^ ^ ^ 

1570 
IS 75 
X5S0 

■^ ^^ «^ h^- 



RETUFJN 
LET R%. 
RETURN 
LET i^% 
RETURN 
LET fi% 
RETURN 
LET !^*: 
RETURN 
ue:t B*^ 
RETURN 
LET P$: 
RETURN 
LET 1^*- 
RETURN 
LET fi%: 
RETURN 
LET <q*: 



= "FEPTURE" 
"SPECTRUH" 
■'CAMBRIDGE" 

:*-PUMPKIN** 
"OUESTZON" 
"QUIZ" 
"UNCLE" 
"RECOROEfl" 



SNTER YOUR GUE55 HO, b 

S-E ^H 

v'OU Hf^US GUESSED 3 LETTERS 



SiirreR YOUR GUESS NO. 7 

Bf^E--*-M 

V OU M«UE GUESSED 4- LETTERS 



EfvTER YOUR GUESS NO* S 

SPEC---H 

VOU HfliME GUESSED 5 LETTERS 



TILE CRAZY 

10 REM TILE CRflZV 

20 REH fO K MflHOGPNV,. iS>B3 

30 GOSUB 336 

40 GOSUB 200 

Moue?" 

100 INPUT X ^^^_ .. .. 
110 IF R tXJ =COC^E 

" 130 PRINT «T 16.. 3.iX.; 
UHERE7 " 

130 INPUT V ^^^^ „ 

140 IF ft(Y)<>CODE 

13© 

ISO LET fl tY> sR tXi 

160 LET fltX)=CODE " " 

170 LET GO=GO+l 

1S0 GOTO S0 

200 REM *** PRINT OUT ##* 

aiO PRINT PT 0,3^ "GO NUMBER " ; P 
n 

220 PRINT 

225 PRINT 

£30 PRINT CHR* ft I 1> ; CHR4= .*5 f^l .' T 
HRf A(3J,;CHR* Pl4>." 1^34 

H ft' 

240 PRINT CHRf R(.5?;CHRS fi i€>i I C 
HR$ fli;7).;CMR* P iSJ * ■ S £> 7 e- 

550 PRINT CHR* flr3>;CHR« R ♦ 10-V ; 
CHR* R(11>;CHR» *^ ( 12) .. " 3 10 11 



THEN GOTO 
TO 

' THEN GOTO 
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;g 






U 



CHR 

360 
37^0 



PRINT CHR* R(13>.CHRS ^)il4,. 

$ fldSi.iCHRj fi 1 16) . ■■ 15 14. a 

RETURN 

REM 4** INITRLI&E ^** 

LET fl$ = -'D^lNBGL RED HWCKJ.F" 

FOR B=a TD 16 

LET Rie*=CODE R*(B.' 

NEXT e 

LET GO=l 

RETURN 



R 



X^ REM TIUE CRRZV 

aa REN C *■' MAMOGRfJV . 1^33 

50 GO 5Ue 330 

4^ GO sue 3t!*0 

5-3 GO SUE; ^0© 

S© INPUT INK 7."Uhvuh On£ to « 

.. £ ^ *' . X 

110 IF R(Xi=Z3 THEN GO TO 9?? 

130 INPUT INK ?.; TRB S. "To uihere 

20.©* IF RtYl<^3a THEN GO TO 13© 

i^ta LET Rrv)=R(>:> 

leo LET R f XJ =3S 



1^0 LET GOjsGOt-l 

i^D C-O TD 50 

^0H REM +*-*- PRINT OUT + * * 

-lO PRINT *=*T 0.3, PAPER .' .. 
3 . • r-O NUMB FA ■\. INK S. QO 

32© PRINT PRINT ^^^ ^ 

23© PRINT INK RHDi-4.,CHR$ 
HB^ Ri^.i^CHH* R 13,1, CUP* R 

1 2 3 "I** 

£4.0 PR l,»'rr INK KHD*d.,CNR* 
nR* Pii6>,CHR* R((7?.. CHR* ^ 

*== & "7 S " 

is© PRIHT INK RhiD **l-,- GHR^ 
HR» Ril©),CHR* R; 111. .CHR* 

5 lO 11 1^" 

^&© PRINT INKh RND *-*^ CHR$ 

CHR* R<liJ;CHRt R(15).;CHR 
. ■■ 13 14- IS 16" 

320 RETURN 

330 REM *** IfJlTlftLTSE 

340 DIM R ( 16) 

3=:0 FOR 6 = 1 TO 16 

3eO RERD H 

3T0 LET R(B:*=M+64. 

3S0 NE3KT B 

390 LET GO-1 

a.ei0 PBPER 6; BORDER S 

•teS CL5 

4.10 RETURN 

*30 C^RTR 9, 14,5. S^ 11, 6.. 1 

ii ^' D RT R 7" .. -33. 1 © .^ 1 3 .. 6 .. 2 



A (1 

C4.:i .. 

R i & 






9 
.1 



F'^ I 1 
$ R ( 



£# jt- 



2> . 



IG) 



4 , i; 



The ultimate 

SINCLAIR ZX 81 (16K) 

DATABASE FILING SYSTEM 

by DALE HUBBARD 

Fed up with boring games — make your ZX81 work for you! 
The one you've been waiting for If 

Cassette basad 

dear "menu" operation 

Facitities include sort, search, list, delete, change, totaF numeric field, save and load fife, line print, etc. 

Complete with demonstration file and full instruction/application leaflet. 

Requires 16K Ram pack. 

Applications: Recipe file 

Stamp coin collections 

fnventofv Control 

Employee Data 

Record Collections 

Magazine article catalogue 

May be used for any application where fast access is required to stored information 



Access accepted 

Serid cheque or P.O. or credit card number to: 

GEMINI MARKETrMG LTD. 

Quay Hqusg, Quay Road, Newton Abbot Devon TQ12 2BU 

OR telephone us with your credit card order 

on Newton Abbot (06261 62869 

DESPATCH BY RETURN 



ONLY 

£5.95 FULLY INCLUSIVE! 
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Dt. Ftmnk O'Hirt »t homa in 
Surray proudiy hoHfing 4 ZX8 1 
printout of tha fstg^st known 
prima numbar 2* '44497 - T.It 
was discovered by Harry N^ison. 
47. and David Sfowinski. 25. in 
1979. Bt ths LawrancB tivarmon- 
Libofttory in California, sfitra 
two-month rvfi On a Crmy Onw 
compvtt/. ft ttts J33SS tfacimt/ 
(/igfts. it took Just ovmr two snifi 
hi/f ftouti to Ca/cufaia thas9 digits 
on a ZX8 1 , using a machina cod« 
progfam. Th« printout, which is 
sai^9/i fatt. on» and a hatf inchas 
fong. took f 5 minutas to pffuft/ea 
on iha ZX Ptrntar. 



Delving 
numerically 

deeper 



Frank O'Hara from Surbiton in 

Surrey heiped Ian Logan decode 

the 8K ROM. or O'Hara has 

continued hfs investigations 

into the operation of tne ZX81, 

and here shares with us some 

of his discoveries, with notes 

on some programs on 

elementary number theory for 

the ZX81. 



Over the past year or &q, Dr 
O'Hara has developed a few 
programs on elementary 
number theory for the ZX8 1 , 
having previously run a few 
such programs on a program- 
mable calculator, a Texas Tl 
56. over about 2'/} years from 
mid 1978. 

A couple of these program^ 
are "one off", le. ad hoc pro 
grarns to solve a single pro- 
gram There is one of about 
TOO bytes of machine code 
which generates the decimal 
representation of quite large 
powersof 2. He uset^ this to ob- 
tain the 1 3395 digits of {2 to 
the 44497) minus 1, the 
largest known prime number, 
discovered by Nelson and 
SSowinstti using a Cray One 
computer in 1979, The pro- 
gram Took 2 hours 31 minutes 
to obtain this number on the 
ZXS1. 

Another even more exciting 
result was given by about 400 
bytes of machine code, m 
eluding a multiple precision 
multiplication foutine. This pro 
gram actuaily proved the 
pnmality of the first 15 
Mersertne primes, up to and m- 
ciuding f2 to the 1 279) minus 
1 , a number of 386 digits. It 



thus repeated some of the work 
of "SWAC in 1 953. going far 
beyond what the desk, calcu 
latorSi had dorte and capturing 
some of the ftavour of a historic 
moment (although 28 years 
later! i, 

Three other programs have a 
more general purpose flavour, I 
have called them: 

(a) SPHF; single precision prime 
fgctorizalion; 

lb) MPRF: multiple precision 
prime factorization: 
(c) FE24; Fermat's theorem us- 
ed to test numbers up to 24 
digits long for compositeness, 
ie, lack of primality, 

The kernel of these 3 pro- 
grams is the machine code 
multiple precision integer divi- 
sion routine which finds the 
true irttegar quotient and true 
integer remainder of an integer 
of arbitrary length with respect 
to another arbitrarily long in* 
tagar, Sarden is quite mistaken 
when: he describes this process 
as a "cop'Out" {How to Pro- 
gram Microcomputers , by 
WiHiam Barden, Jr. Sams, In- 
dianapolis, 1 977, page 109). It 
is in fact very easy to program. 
It is a simple esctenslon of the 



standard restoriing division of 
one or two bytes by one byte. 
The shift is just a loop with its 
kernel as; LD A, (DEI; RLA ; LO 
(OE), A. The addition or sub 
traction is another loop centred 
on: LD A, IDEJ : ADC A, IHLl ; 
LD ilPEL A; and so on. In fact 
the only complexity arises 
when one has to shorten the 
process in order to speed it up, 
as in the first of the 3 programs, 
SPRF- This program has a 4 
byte dividend and 2 byte 
divisor, andneedstouse lhee?t- 
change resisters H', L', D' and 
E' to gain speed. 

The first program. SPRF. 
finds the smallest prime factor 
of any odd number from 5 to 
4294967265 12 to the 32 
minus 1 1 in not more than 20 
seconds. If the number is prime, 
the program reports tfiis. tt 
goes about 1 000 nmes as fast 
as the Texas calculator did. 
This has been achieved by a 
series of improverrients. star- 
ting With a BASIC program that 
was only about 10 times as fast 
as ihe calculator. Tine progiam 
contairts about 400 bytes of 
machine code: 300 or so of 
these are just a simple linear 
sieve designed to exclude 
multiples of 3, 5 and 7 as well 
as 2 and so gam a factor of 
35,'l 6 in speed. The speed ha$ 
to be seen to be believed. 
Numbers up to 7 digits long are 
dealt with instantaneously. The 
largest 8. 9 and 1 digit pnmes 
in its range lake 3, 10 and 20 
seconds respectively, The pro- 
gram can easily be adapted to 
print screenfgis of results and 
so. for example, find the largest 
prime less than 2 to the 32 m 
one run. By using random 8. 9 
or 10 digit input one can use it 
to see pTtmes probably never 
seen before, (Only the first 10 
or 1 1 million numbers are com- 
pletely and accurately listed as 
prime or composite! 
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The second pfograrTi,lVlPRF. 
is a gtimgral purpose prime fac 
tor finder and c^n cteai With 
numbers up iCk 77 digits long, as 
tjme permits. [The break key Js 
actJv« in the machiine code, so 
one can exit from it and look at 
the divisor.) Its speed depends 

ort the length of Ifie fiumber be- 
ing examined, A 13 digit 
number is analysed at about 
lO.OOOdivisors a minute; a 25 
dtgit number us analysed at 
atwuT 3.000 divisors a minute; 
le the divisor reaches the stated 
range when all odd dtvi&ors are 
being tried. Dr.O'Hara used this 
program to check the factors of 
the "repeated unit" nurnbers 
up to 30 ones (ie. one ninth of 
{(10 to the 30) minus tH which 
h^d already been obtained, 
with much more labour, using a 
calculator. Three of these 
results required the third pro- 
gram, too. Other uses in con- 
junction with the third program 
are rrventioned below. MPRF 
ha& 1 82 bytes of machine code 
and quite a lot of BASIC to start 
and finish it. 

The third program, FE24, 
tests a number N by raising 2 to 
the power W-1. continually 
reducir^g modulo N, If the fesult 
is not equal to 1 , then N is com- 
posite. Otherwise N is called a 
"near-prime" or a "pseudo- 
prime", In fact N is nearly 
always prime in this case, and 
the proof of its primafity Can be 
compfeted provided N - 1 can 
be completely factorized. This 
involves MPRF again, Or. 
O'Hara used FC24 m proving 
the pnmality of 19 ones, 23 
ones and a 1 5digtt factor of 27 
ones, He also used ii to obtain 
resufts which he could not get 
with the calculator. He found 
the largest N digit prime for N up 
to 13, He has now extended 
tha MO 20, and is si ill looking at 
the next four. F£24 is mostly in 
BASIC, To raise 2 to the power 
M. Ahere M is usually N 1, ii 
first gets the binary decomposi- 
tion of M, Then it repeatedly 
squares and, as necessary, 
doubles the residue, starting 
from 1 , and reducing each time 
mod N, Only the reduction ts m 
machine code, about 75 bytes. 
The multiple precision 
muitiplicatjon is in BASIC. The 
program is fast enough for its 
purpose. It tests a 24 digit 
number to under 20 minutes. 
Because of its powerful indirect 
method it i^ thus more than a 
million times faster in achieving 
its aim than MPRF on its own 
would be. 

It would be nice to find a bet- 
ter technique for factoriiatior\ 
than MPfliF allows, MPRF can 
factoriie an arbitrary 13 digit 
number in not more than 5 



hours. To factorize larger 
numbers would be impractical. 
So far Dr, O'Hara has been 
lucky in that the largest run 
needed was about 40 minutes 
for a factor of about 300,000. 
But it would be ni^ce if a power- 
ful technique like the use of 
quadratic sieves, as described 
by Donald Knuth ir^ "The Art of 
Computer Programming" 
(Addison Wesley 1969; vol. 2, 
pages 34S 3471 could be im- 
plemented on the 2X81 Of, 
O'Hara has studied this, but 
does not thmk it is feasible The 
array faciNties available m ZdO 
machine code seem to be insuf- 
ficient. In any case, it may be 
that a 1 6 or 32 bit micropro 
cessor would be needed. 

A final note on what is 
perhaps his most spectacular 
resuH to date. The beautiful and 
justly famous factorization ol 

1 7 ones into the product ol the 
two primes 2071723 and 
5363222357 took under 20 
minutes With MPRF, compared 
with 20 hours on the calcu- 
lator. Of course, there is a gam 
of a factor of 1 7 in itme here, 
since one only needs to try 
every 34th divisor. So one 
reaches 2 miillon m the time it 
would normally take to reach 
120.000 

The Assembler For SPRF 

1 . In order to allow plenty of 
room fof BASIC, Dr. O'Hare 
started by putting RAMTOP at 
96,0ie.at24576di24K.with 
16K RAM attached). He then 
used addresses 25471 to 
25913 to hold the machine 
code (it has many subroutine 
calls so is non- re I oca table I and 
these addresses for other pur- 
poses: 

2 6496- 7 ; to save the contents 
of O'E' Inot necessary, I later 
foundl. 

264989; to save the contents 
of H'L' (essential to save H'L'. 
but it could have been pushed 
on to the stack}. 
26 5 1 1 ; to hold the divisor. 
265 1 2-5: to hold the number 
being tested. 

26516 7; to hold the square 
root of the number being 
tested, 

26518; to hold a flag, 1 for a 
prime number, for a com- 
posite number. 

Once the number is entered 
(asastringi theBASiC stores it. 
sets the divisor to 1 and enters 
the square-root r'bug-proof", 
because of the defective ROMI . 
It then calls the machine code 
and stays there uF\til it is ready 
to announce prima lily or prim 
some factors. The latter will in- 



volve ptckmg up the divisor 
(lactorli and the quotient (co- 
factorl and printing up to ten 
digits of the quotient. So the 
repeated parts of testing for 
pnmality are alt in machine code 
for speed. 

2- The Assemt^ler. This con- 
taiins443 bytes. The first 9|usi 
save HI' and 06'. The r^eict 
351 are |ust a simple linear 
sieve which excludes multiples 
of 3, 6 and 7 as well as 2 and 
hence ga^ns a factor of about 
35,16 in speed. Thus part is 
very repetitive, and only the 
beginning} and end are shown 
below Instead of just adding 2 
to the divisor (D£l ii adds this 
sequence of numbers tn a 
perpetual loop (after trymg the 
values 3, 5. 7 and 11): 



2.4,2.4,6,2.6.4.2,4,6,6, 
2.6,4.2.6.4,6.8.4.2.4,2, 
4,8.6.4,6,2,4.6.2.6.6,4, 
2.4.6,2,6,4,2,4,2,10.2, 
10. 

Each time the divisor is set, 
the main division subroutine is 
called. This does an ordinary 
restoring division, as eKplained 
in Zaks and Barden. with the 
further refinement shown in the 
ROM dtvision routine, of allow 
tng a full 32 bits 1 1 6 here) in the 
divisor by saving any bit of the 
quotient which drops into the 
carry. The remainder is tested 
for zero. If II IS non-zero, the 
divisor is tested against the 
square root of the number. If it 
is greater, the program returns 
to BASIC to report a prime. 



Sl«p Labfll 


Opcqdt 


t 


EXX 


2 


L0l67e2KML 


3 


LO<S780i,DE 


4 


£XX 


5 


LDDE,0OO3 


6 


CALL64E7.DiVN 


7 


LO DE.0Q05 


a 


CALL 64£ 7,01 VN 


9 


LO OE.0007 


10 


CALL 64E7,D1VN 


tl 


LO DE,O0OB 


12 


CALL64E7.0lVt^ 


1 3 SIEVE INC DE 


14 


INCDE 


15 


CALL e4E7.0IVN 


16 


INC DE 


17 


INCDE 


18 


IWCDE 


19 


IMCDE 


20 


CALL64E7,OtVN 


21 


INCDE 


22 


INCOE 


23 


CALL64E7 


24 


INC DE 


2S 


INC DE 


26 


INC DE 


27 


INCDE 


29 


CALL64E7 


29 


L DHL, 000 6 


30 


ADO HL.OE 


31 


EX DE.HL 


32 


CALL 6417 


. . sieve cofninufis to siep 20 


201 


LD ML,O0OA 


202 


AODMLOE 


203 


EX Dl.HL 


204 


CALLe4E7 


205 


JP 63A0.SiEVE 


206 DIVN 


EXX 


207 


LO HLJ6790) 


208 


L0 0E,(6792i 


209 


EXX 



Cammnrtls, 

Save H'L*. 
Sav« O'E' 

Set divisor to 3. 

Call mam division subroutine. 



Add 2 to divisor by irK;iomenting 
DE twice. 

Add 4 to <f< visor bv incrementing 
DE 4 times 



210 
21 1 

212 
213 
214 
215 



DIVL 



LD HL.OOOO 

LDBC,20 

AND A 

EXX 

ADC HL.HL 

EXOEHL 



Add B to divisor by using ML ^nd 
the EX DE. HL »nfiiruct4on. 
fjght and lert wilt be added in the 
same way. 



Add 1 lo diviSOr by using HL find 
IhB EX DE.HL insi ruction. 



Loop for tiver m the sieve, 

N 1» loaded into D'E'H'L' It would 
be mor« efficie-m to do thi^s at Steps 
^-B. (One day i must draw a 
flowchart, just lorlurtlj 
The remainder is set to fero m HL. 
Initiah/e count to 32 decimal 
Oe^r the carry llag 
Enter ih^ division loop. 
£,hih ihe remain der-divldend- 
quGlifirvt left in HLD'E'M'L'. 



U 
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Mathematics 




216 


ADC HL.HL 


217 


EXOEHL 


21B 


EXX 


219 


ADC HL,HL 


220 


JR C, 6 50 A, SAVE 


221 


SBC HLDE 


222 


JPtMC,650D, NRST 


223 


ADO Ht.OE 



224 AND A 

225 JR650E.CONT 

226 SAVE AND A 

22 7 SBCHL,DE 

228 NRST SCF 

229 CONT DJNI e4F6.DtVL 



230 
231 
332 

233 

234 

235 

236 

237 

238 

239 

240 

241 

242 

243 

244 

245 FACT 

24E 

247 EXIT 

246 

249 

250 

251 

252 

253 



EXX 

ADC HLHi 

EX DE.HL 

ADC HL,HL 

EXOE,HL 

EXX 

LDA.H 

OBL 

JRZ.6527,FACT 

AND A 

LDHU6794I 

SBC HL,DE 

flETNC 

LDA.OI 

JR6S2C,EXJT 

XOR A 

L0^67eE).DE 

LD<6796hA 

EXX 

LDHL,l67a2i 

LP DE,{6780I 

EXX 

POPHL 

RET 



11 9 bit dri?ps into th^ Cirrv. S^ And 

retrieve it lor the c^uotieni. 

Trial subtract the divisor, 

Gci. <f no carry , tQ no restOr^- 

Add back the divisot if thare v^«s 

«»rry. 

Cigar the carry anij gg with no i^t 

for 1h« quotidnl 

FoTce no restore and orve for ttie 

quotienT here. 

Sfli Ihe carry flag: one for ihe 

guoiieiM, 

Loj} back for each bit of divklend 

{32 iimesi 

f^ove last t»tt into quotient . 



Now test the rflmairidar, 

Go if it iS2«ro. 

Clear th# carry. 

F\ji square root at N into HL, 

Subtract diVisor. 

Return to sieve if more to do. 

Oth^rMiSne. set f\ag tar a {^im« 

and go to EXIT. 

Reset flag for a factor. 

Savtfactar for BASIC 

Save flat} for BASIC. 

Real Of e HX". 
Restore D'E*. 

Qscard Sieve return addre^. 
Return to SASlC. 



1 R1EM "SPRP" 

3 REM on efc'? GOSUB IM'^ Oft ^" 
t_Nt SCROLL 7>| LN SCROLL "TJ^ LN ^ 
CROLL •>)! " LN SCROLL n < <L.f4 SCROLL 
7 < ^ < <LN 5CPQLL '^ < <LN SCROLL 7 < < 
^ <LN SCROLL 7 5^ . FDP LN SCROLL 
'?<<LW SCROLL 75^ . FOR LNt SCROLL 
'><<4<LN SCROLL 7<«L.N SCROLL ^^ < < 
< <UM SCROLL "'5," 

3 R£H , FOR LN SCROLL TS," , T 
UR LN SCROLL ^ * tLN SCROLL '^S^ ; 
FDR LN SCROLL Tf<;.:cLN E-CROLL ?<< 
LN SCROLL 75^ , FOR LN SCROLL 7c 

^: i iLN 5CRDLL T-S^ ; FOR LN SCROLL 
'^Sm ; FOP LN SCROLL 7 < < r: cLN SCR 
OLL 7c<LN 5CP?0LL " < < < <LN SCROLL 
'?<cLN SCROLL "7 < t ( <L.N SCROLL T 

4 REM ^-fBJ . FOR l_N SCROLL ?S^ 

., FOR 1_N SCROLL T i. < •; i;LN SCROLL 7 
FOR LM SCROLL 7 * cLN SCROLL 
< < t <Ln SCROLL 7^1^ . FOn LN SCRQ 
LL '^<iLN SCROLL 75^ ; FOR LN SCP 
FOP LN SCROLL 7 ■: •: ^ <LN 
LN SCROLL "'' -^ < < tt-H &CRO 
FOR LN SCROLL T < 
<LN SCROLL '^■■5^ ; FOR LN 
' f < < <.LH SCROLL 7 < t LN SCR- 
OLL *^K<.i<LH SCROLL 7 < tLN SCROLL 
'>5'*' ; FOR LN SCROLL 7<<LN SCROLL 
''S** ., FOR LN SCROLL 770*:^ OR Ell'"^ 
GOSUB ^^7 OR 5 ^(VQ OR GQSUB 7 
FOR GO sue 7 FOR OR GOSUB 7Sif GOS 
UB ^KF,;@-'.[1 GOSUB 7R ( 

5 RtH NEU OR GOSUB "^ FOR G03U 
8 7 FOR OR ^jaC ■Sre'^ GOS US '^^.QR V 
■ -'IB COSUB ^■'^MO' OR Efc^ GOSU8 7 
■^ OP LPRTNT TRN 



OLL '^S^ 
SCROLL * 
LL 75^ . 
5 REM 
SCROLL 



REM * *■ 

FftST 

REH ^PUT 



COHHENTS RT LINE 50© 



LET 
LET 
LET 
FOR 
LET 
LHT 
For: 
kOKE 



CODE 
C- 1&,420 
L=S5-j"l 
N = 1O0 
1=1 TO 5 

L =L *-lOO 
rt^L TO L+H^t 
R .PEEK iP-L+C) 



RT L TO L+N-1 



HERE 



NEXT A 
NEXT I 

re:m **re -enter 

INPUT N% 

LET N = UP>L N$ 

LET H=N 

POP 1^0 TO 3 

POKE S5S 1 2 + 1 . H -S56 * T^4T 



(Hva 



10 

la 
150 
130 
13S 
134. 
14.0 
14.a 
14.4 
ISO 
ISO 
1^© 
l^S 
315 
3^& 
3S^ 
33© 
34D 
350 

360 
37(& 
3SB 

3e@ 

4.30 
4^D 
45kl* 
4.&0 
4-70 
10 

43© LET OsPEEK aSS 10 +355 ^tPEEK 2 
B511 

462 IF D=l THEN GOTO BIS 

4©5 LET = N/^D 

4-90 LET 0*=STR$ INT fO, 1O0J 

4 95 IF 0-100* INT (O/100J < 1& THE 
N LET 0*=0* + "©'' 

S0© LET 0*=Q*+STR* tD-l©©*lNT 1 
O/100) ) 

- -so^ '■ t ■■; OS 

IS PRIME" 



LET M=:INT tHy'25&> 

NEXT 2 

POKE 265 10,. 1 

POKE 26S11.0 

LET S-lQi-SOR (N/1Q01 -1 

POKE 3SS1?.XNT ^5.-255) 

POKE a5S16,S-2f56*PEEK 2S517 

LET UsUSR 2S47 1 

IF PEEK 26Sl&=i THEN GOTO 5 



505 


PRINT N*, 


S0S 


GOTO 32© 


S10 


PRINT H*, 


SS0 


GOTO 320 


53© 


REM 1 


54.0 


REM 2 


550 


REM 3 


56i& 


REM 4 


5 70 


REN 5 


sao 


REM 6 


6oe 


REM asuu- 



SINGLE PRECISION 

PRTHE FRCTORTZRTION 
60S REM BV FRANK O* HRRR 
6 10 REM FOR OC-L^^ NUNfeeRS FROM 3 

TO 4SQ4-9S729S 

620 REM IDENTIFIES PRIHES OR 

GIUES SMRLLEST PRIME FRCTOR RND 

CO-FRCTOR 

630 REM RUN BY j^ IMfllfl Pi RUN 
640 REM RFTER T SECS "L" UILL 

RPPERR: ENTER fl NO, RND HEWLINE 
5S0 REM CONTINUE RT UILL 
QS0 REM ePEOK 6V STOP" 
670 R EM IE R UBOUT FIRST " RND 

ENTER «^^"»M*^ STOP (SHIFTED R< 
675 REM TO see THE SPEED. TRY- - 
6S0 REM 'SS^-, ■9973"* "SSg^l"; 

'■gQ9Q83"; "99^9991"; "999999S9*'; 

"999999337": ■•4^29496729 1 '■ 
690 REM THE 13T 5 RRE IMMEDIRTE 
700 REM THE LRST 3 TRKE -^ .. 10 

RND 20 SECONDS 

710 PEH TPY "961'. '"^^400691": 

'■4294.04'9777" TO SEE SOME FACTORS 
720 REM TO GET RLL THE FRCTGRS 

OF R NU^reER USE Q« RS INPUT 
730 REM EG ENTER ' 35020 1 ISS 1 ' 
74.0 REM RESULT : 1297 * S4667P.3 
750 REM RUBOUT THE QUOTES FROM 

"L" RND ENTER 0« C IE THE LETTER 

Q RND THE SYMBOL $) 

760 REM THE RESULT 1523 ^ 162 1 
770 REM TPY "42949^729^ * (IT 

HRS 5 F R O T OR,S J 

7S0 REH RDO THESE 11 LINES" - 
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600 



H-^& 



51-7 
S 

hi 2 



rHE 



Mathematics 



795 

©00 

S10 

S4Q 
I 1 10 



REM 
REM 
PEM 
REH 



3S1 
3S7 



Cl_5 
LET 
FOP 
LET 
LET 



N=UftL N$ 
.J=l TO aQ 

H*sSTPS INT 



f.H^ 



REH 32S 
THEN LET 

PEM 3S9 

00*-TMT t N , lO© 

S60 REM 505 

REH 

REM 

REM 

REM 



855 
8S© 

TO GET 



5Q9 
5 SI'S 

53GI 
T R f' 
■9995 
SCREE 



9®& PlEH TRY 
lO LARGEST P 

3i<a REM use 

HITHERTO UNS 
930 REM EG P 
93© REM THEN 

RND USE NEXT 
94 REM TRY 
95© REM RND 
960 REM SEE 

EUER 5EEN EEF 
970 PEM -5PVE 
9&ei REM GOOC 

99C REM laaii 

S-rt-ja-? AND 
^00QBREM IT 



IF ri-l©©*INT (N.'1©0 
LET N*=N$+STR* (N-1 

ne.*;t a 

GOTO 320 
NEXT -J 

GOTO 32© 
UITH "5^'* . "959" . 
9 \. .,, "99^999559" 
NFULS OF F<ESULT£ 
UITH *'4294.9€.TS!SE" ; 

ETC. TO FIND. SPlY , 
RINES .' S*#3S 
Pf^MDOH INPUT TO =^EE: 
EEfJ PFflHES 
RESS PRND 

PR INT SET t i I +Rri& ) 
ODD NO , ftS INPUT 

ee* 1 1 ^RND! 

il+ftNt^; TOO 
NCi-QHE Hf^S 



13 
19 

C>9 
D9 
ED 

epj 

H7 
E6 
DS 
S7 

RF 
D9 
09 

00 
00 
0O 

00 
O0 



0a 

13 
EB 

a« 

2 1 
6R 
38 
IS 
D9 
7C 
ED 
CD 

:^R 

El 

00 
00 
00 
0O 
00 

00 
O0 



00 
CD 
CD 
90 

00 

EB 

0J- 
ED 
6S 
S2 
S3 

aa 

C9 

00 
00 

0O 
00 
00 
00 
00 



19 
E7 
£■? 

00 
ED 
ED 

Sft 
^e 
DO 
8E 
S7 
00 
00 
00 

O0 

00 
00 
00 
00 



EB 
64^ 
Sd 
ED 
OB 
&fi 

ED 
EB 
0& 
3E 
B7 
ED 
00 
00 
0© 
0O 

00 

0© 
00 



CD 
21 
C3 
SB 
20 
E6 
30 
S3 
ED 
R7 
Ol 

3a 

SB 

00 

O0 

00 
00 

00 

00 

00 



E7 
0fi 
R0 
^£ 
PfT 
D9 

3T 

2R 

IS 
9S 
B0 
00 
00 
00 
00 
00 
00 
00 



S4 

00 
63 
67 
D9 
ED 
19 
10 
CB 
^4 
09 
B7 
67 
00 
D0 
00 
00 
00 
O0 
00 



a *^ *3i ji 

PRIMES 
ORE 

MODIFIED 

LJJCK 

1 THE ZXSl 



PROGRRM 



H0LD5 



a * *^3 1 - 1 INPfC CUP/^T r LV 
HOLDS 3**3^-2-3 PiND 
RCCURRTELV 



1 


HEX 


CODE FOR SPRF IN LINES 


a T 




D9 


22 


8S 


57 


ED 


S3 


50 


67 




rg 


11 


©3 


©0 


CD 


E7 


64 


11 




05 


00 


CD 


E7 


64 


11 


07 


00 




CD 


E7 


54 


11 


06 


O© 


CD 


E7 




e-A 


13 


13 


CD 


E7 


54 


13 


13 




13 


13 


CD 


E? 


BA 


13 


13 


CD 


»N 


£7 


64 


13 


13 


13 


13 


CD 


ET 




S4 


21 


©6 


©© 


19 


EB 


CD 


E7 




^4 


13 


13 


CD 


ET 


64 


21 


06 


3 


00 


19 


EB 


CD 


E7 


64 


13 


13 




i3 


13 


GD 


£7 


e4 


13 


13 


CD 




c7 


EA 


13 


13 


13 


13 


CD 


E-? 


D 


5.4. 


21 


0e 


00 


1^ 


EB 


CD 


E7 




^4 


21 


06 


0© 


1^ 


EB 


CD 


ET 




Ed 


13 


13 


CD 


ET 


54 


21 


©6 




00 


IS 


EB 


CD 


E7 


64 


13 


13 


E 


13 


13 


CD 


e~ 


64 


13 


13 


CD 




E7 


&A 


£1 


06 


0© 


19 


EB 


CD 




E7 


64- 


13 


13 


13 


13 


CD 


E7 




&4 


21 


06 


0© 


13 


EB 


CD 


E? 




SJ. 


21 


06 


©0 


1^ 


EB 


CD 


E7 


^ 
t 


^4 


13 


13 


13 


13 


CD 


E7 


64 


** * 


13 


13 


CD 


ET 


64 


13 


13 


13 


^ 


13 


CD 


E7 


64 


13 


15 


CD 


ET 




64 


13 


13 


13 


13 


CD 


ET- 


64 


TE 


21 


OS 


00 


19 


E& 


CD 


E7 


64 




21 


06 


00 


1^ 


EB 


CD 


E7 


64 




13 


13 


13 


13 


CD 


£7 


64 


ai 


, 


06 


QO 


19 


EB 


CD 


ET 


64 


13 


^5 


13 


GO 


E7 


64 


13 


13 


13 


13 


> 


CD 


ET 


64 


21 


06 


O0 


19 


EB 




CD 


E7 


64 


13 


13 


CD 


E7 


64 




21 


06 


00 


19 


EB 


CD 


E7 


64 


i 


il 


06 


00 


19 


EB 


CD 


E7 


64 


1 


13 


13 


13 


i-i; 


CD 


E? 


64 


13 


? 


13 


CD 


E7 


64 


13 


13 


13 


13 




CD 


E7 


e4 


21 


Q& 


©0 


19 


EB 


ii 


GD 


E7 


64 


13 


13 


CD 


ET 


54 




ai 


©6 


00 


19 


KB 


CD 


ET" 


64 




13 


13 


13 


13 


CD 


EV 


64 


13 




13 


CD 


E7 


64 


13 


13 


13 


13 




CD 


E-7 


&4 


13 


13 


CD 


E7 


64 




u 
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HILDERBAY 
LTD 

Professional 
Software 

SPECTRUM SOFTWARE 
NOW AVAILABLEI 

Details from us. 



Tape recorder suitable for microcomputer use, 
aligned and tested on computer signals 
£22 + £2 P&P. 

ZX81 16K RAM packs, comprehensively 
tested (for bad bits, addressing faults, printer 
saving) £30. 

HILDERBAY SUMMER 
ZX81 SALE! 

Beamscan (beam analysis) 
Pavroll £13 each 
Stock Control 

Opttmax £20 until 21 September 

Budget « & II £9 (2 programs) 

Time Ledger 

Critical Path £8 each 

Financial Pack I 
Gold £5 each 

These programs have been described and 
reviewed previously (or we can provide 
details). 

All prices include VAT, and are post free. Sale 
prices are valid unTil 21 September 1982, 
Free updates, comprehensive telephone and 
personal support, and competition prizes are 
not available for summer sale purchases. 

HILDERBAY LTD 

Professional Software 

8/10 Parkway 

Regents Park 

London N W 1 7 AA 

Tel 01 485 1059 Telex 22870 



THE 



BUFFER 



MICRO SHOP 

(NEXT TO STREATHAM STATION) 

MEW SOFTWARE SHOP EXCtUStVELY FOR 



ZX81 



PflOGRAMS, GAMES, "AOD-OMS" 

MOST OF THE MAIL ORDER ITEMS ADVERTISED 
IN THIS MAGAZINE AVAILABLE OVER THE COUNTER 

LOADING PROBLEMS? TRY OUR INTERFACE 

BUSINESS & TECHNICAL DATA HANDLING PROGS: 

PROPER KEYBOARDS, CONSOLES: VDUs 



The BUFFER Micro Shop, 

374a Streatham High Road, 

London SW16 

Tel: 01-769 2887. 



ZX-81 

KEYBOARD SLEEPER 




^^ 



m 



Piovidea audible feedback, impfov^s yout jteyboriid 

cheaply (May also be used with many iull-siud \ 

keyboards). Module fits inside undei keyboaid (or if this 

IS already occupi&d, under ZX~8I pcb.). All simple 

plug-iA connections 

No soldering required 

Aidfi faster, more accurate progiramming, all normal & 

ahiJted keys ble«p in slow & fast modes, (all 210 

chaiacten). 

Fteady assembled & guar^iiteeU 

£8 95p (inc instructions, p&p and V AT). 

LOADING AID 

Removes guesswork from adjusting cas^tte rocordet 

volume. Optimum level obtained when red Sl green 

L £ D-'« flash in unison Plugs m between corripul^i & 

recorder. 
£9 95p {inc instructions, pSp and V.A.TJ. 



'^ 



T-SHIRTS 



Black with red ieUering — Sinclair ZX-fil ' 
Also available "ZX Spectrum ' 
State size required — 24-44'* 
£3.^3 (inc p&p and VAT.) 

SWEATSHIRTS 

As above. ij6 99p 

FULCRUM PRODUCTS dept Q 

5te«p L&ne, Hillside. 
Flndon W.Suwex BN14 0UF 
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Tf>e pnntoul shows you what 
the screen looks like when ydu 
play this game. There are a lot 
of things demanding your at- 
tention, Your position within 
the cube is g^iven by the three 
coordinates under the line 
"SHIP IS CRUISING AT CO- 
ORDJNATES; ". The first co- 
ordinate IS youf position north/ 
south {with lower numbers to 
the southji, the second is your 
fhoaiifort across the cube, ife 
east west, and the third is your 
position within the cube ffor- 
wafd/back). You can see that 
the ability to visijatise in three- 
dimensions IS useful. 

The alien craft is moving 
vefy slowly within the cube, 
but although you know, at all 
times, its direction from you, 
you do not know how far away 
it is. You have to hit it as many 
times as you can before the 
time counter decrements to 
zero, and without colliding with 
the alien crafi. Running out of 
ansfgy will also terminate the 
game. You will know when you 
are close enough to fife when 
the computer reports that the 
alien ship is firing at you. Every 
hit decrements ^our energy 
supply rather drastically. 

Thje game is simple to play, 
despite the bewildering amount 
of input the program is giving 
you. You iusi touch the key 



Roger Macintyre from Ravenscourt 

Park has decided the delights of 

west London are not enough for him. 

He prefers the space lanes, where he 

is responsible for the security of a 

cube of space, measuring 10 x 10 x 

10. The Terran Federation, sparing no 

expense in the defence of earth, 

have provided him with a space ship 

equipped with a ZX81 as its on-board 

computer. Roger needs a break on 

earth, so now it is your task to guard 

the space Fanes. 



which refers to the direction 
you want to move, N, S, E or W 
to move north, south, east or 
west , A to advance, R to retreat 
and L to fire your laser at the 
alien ship, If, for example, you 
knew the ship was lo the north. 



you could just hold down the N 
key until you moved onto the 
same north/south plane as the 
ship, then test for proximity by 
firing. 

You'll find that the program 
will teach you how to play the 



game. Just keep in mind that 
you have to get as close as 
possible to the alien ship to fire, 
and that your task is to get as 
many on your 'tally' as possible 
before the game ends. 
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space Shootdown 







TO THe^WoiPTHUEST IN FRONT OF US 



ENERGY LEFT 



4-6 ERG5 



B SHIP IS CRUISING fiT THE 
CO-ORDINRTES; 

9 5 3 
ENTER YOUR COMHRNE> 
N ,S ,E ,U , iL> RSER, 
^fti DUsat^lCE , iRi ETRERT TIME: 

TftLLf': 



t 



34 





i 



10 REM BETUEEN THE STRRS 

e© REM BV i^OGER MftCINTVRE 

30 G03U6 1©70 

4.0 GOSU8 60ta 

5ia IF Lt« THEW GOTO 500 

8« PRINT RT X7,0; ''ENTER YOUR C 
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space Shootdown 



nrnHPp 
vwggv 



^^^'■f-•^'.' 

iV.",V.' 







^m 






m 




OMMRMD" 

90 PRINT RT 1S,2; "N,S,E>U, tLl H 

Seft, ■■ / ■' tflJ DUFINCE, CR) ETREflT" 

100 LET I_=L-0.2S 

120 IF INKEVf="" THEN GOTO 130 

130 IF IHKEY» = "|_" THEN GOSUB 32 

Id.® IF lNKEV*s"M" THEN LET X -X - 

150 IF rNKEV« = "S" THEN t_ET X=X + 
1 

160 IF INKEY»="E" THEN UET Y =V + 

170 IF lNKEY*s^"U" THEN LET Y =Y - 
1 

ia» IF INKEY*st"R" THEN LET Z =i - 

190 IF INKEY*="R" THEN LET ^=Z+ 

195 PRINT FIT S,0:Sf 

209 GOSUe 620 ^^ 

21i3 IF RND>0-S THEN GOTO dO 

24© LET ft=tR + IWT t rftND*3) - tRNO*3 

f j 

S50 IF R<1 THEN LET 1=1 = 1 

255 IF R>10 THEN LET H=10 

26© LET B=B + IHT ( (RND*3> - IRND#3 

265 IF B>10 THEN LET B=10 

266 IF 6<1 THEN LET B=l 

£70 IF RND>0.5 THEN GOTO -tO 

280 LET C=C + rNT ( < RND *33 - tRN£? *3 

■^'gO IF C<1 THEN l-ET Csl 

300 IF OlO THEN LET C-10 

:?10 GOTO i0 ^^ 

320 REM ** FIRE LRSER ** 

330 LET L-L-0.75 

3^0 PRINT RT 1^©.^ „„ „^^ ,^ ^. 

350 IF RBS tR-X> >3 OR RBS J^^'X* 
^3 OR RB3 tC-Z) >3 THEN PRINT RT 
1,0; "OUT OF RRNGE**,"" 

360 FOR lJ = 1 TD so 

373 NEXT U 

375 PRINT RT 1,0; T« 

330 IF RS3 (R-X) >3 OR PBS tB-VI 
>3 OR RBS fC-Z) >3 THEN RETURN 

390 PRINT RT 1,0; ■■ORDER TO FIRE 

UNDERSTOOD" 

400 FOR J=i TO 50 ' 

410 NEXT J _ 

415 PRINT RT 1.0;T» 

420 IF RND < . 65 THE N GOT O A^T^ 

4.30 PRINT RT 1^6; ''^^^B HISSED 



440 
4S0 
4SS 
460 
470 



TO 50 



1 >o;Tf 

COMPUTER REPO 



FOR J=l 
NEXT J 
PRINT RT 
GOTO 490 

PRINT RT i,a; 

RT3 RCCURRTE HIT" 
4a0 ^ET T=T+1 ^^ . * 

FOR = 1 TO sa • • 

NEXT U _ 

PRINT RT 1,0;T» 

RETURN 

PR INT 

PRINT TBB 3; "■ TERMINRTIOM 



4as 

433 
4S5 
490 
500 
510 



520 PRINT 

saa iF'Ti<0 THEN PRXwr '*ue hrue 

BEElst X^ 3PRCE TOO LONQ'^ 

540 IF L>0 THEN PRINT "■ UE H'RSJ 
E BEEN DEFERTED ■" 

550 PRINT 

5SS PRINT RT lO . ; ■■ENCRCY LEFT 
I ; L; " ERGS 

560 IF L < =0 THEN PR INT 

ENERGY BRNKS EHPTY 



■■UE HftUe 
©; **RLIEN 



COLLIDED 
SHIP^^ 



UIT 



S70 STOP 
SS0 PRINT 
S90 PRINT 
H THE"> TRB 
ft 1 PS STOP 

630 IF RBS <FI-><I>5^?S Sl^i ii^S 
>3 OR PiBS tC-Z^ >3 THEN RETURN 
'e50 IF RND>0.7S THEN ggTURN 

eeo PRINT RT 1 ,o. "aHUMBHB Ri_ie.H& 



FIRING RT US _ 
670 FOR J=l TO 
NEXT J 
PRINT RT 1 
IF RND >0 . T 
PRINT RT 1 



GS0 
690 

700 

719 



50 

.0; T* 

THEN 

0; 'fl 



GOTO 770 
RUIEW FIRH 



HR5 HIT US 



72<? 
730 

74.0 
750 
755 

e0 

70 



5O0 



< 



-llllifRLIEN F 



LET L=L-7 _ 

IP L ^ =0 THEN GOTO 

FOR vJ=l TO 50 

NEXT J 

PRINT RT 1,-0 

RETURN 

PRINT RT i.e. 

IRE MISSED III III I I 

730 FOR U=l TO SO 
HE XT U 

PRINT RT 1,0;T» 
RETURN 

REM ** PRINT OUT *t 
PRINT RT 10, O; "ENERGY 
ERGS 



'90 
792 
79S 
800 
SS0 

a -.L 



LEFT 



o70 LET TI=TI-1 

330 IF TI-0 THEN GOTO 500 

390 PRINT RT 19 , 20 ; -"TIME : ■■ 

^00 IF L<3 THEN PRINT RT 12 
■■^ ENERGV LOU •i^" ,.^„. , ^ 

sSo PR INT PTT 20 . 19;^ J^^HtS ' T^ 

Q30 PRINT RT 14 ,0, -^ ■ ^-^HTF IS 

UISING RT THE" „„^ ,. ,^,- _ _ . - 
t^B PRINT ■'CO-ORDINRTES: ^^ 
936 PRINT TRB 4;X; • Y, 



;TX 
, 4.J ■ 

";T 



94-0 IF R=X 
GOTO S30 
9©0 PRlF^iT 

^■" ; RT 5,0;" 
*96 7 PRINT 
970 IF R< 

■'TO THE 



RND B=Y RND 



C=Z THEN 



RT 5,0. "d^^Vi «T 

^T 5,0. "hL JEN t^RBFT J" 
>X OR B<:Y THEN PRINT 



930 
990 
1000 
1010 

1030 
US" 

T OF 
1060 
1070 
1090 

15,00 
1110 
114.0 
1150 
1160 
1170 
1130 
1190 
113S 



IF 
IP 
IF 
IF 
IF 
IF 



B<X 
R >X 
B >Y 
B <Y 

c >z 



THEN 
THEN 
THEN 
THEN 
THEN 
THEN 



PRINT 
PRINT 
PRINT 
PR INT 
PRINT 
PRINT 



-NORTH"; 
■SOUTH"; 
■ERST"; 
■WEST".: 
■ OF US" 
• BEHIND 



IF C CZ THEN PRINT 

US" 

RETURN 



IN FRON 



REM 
LET 
LET 
LET 
LET 
LET 
LET 
LETT 
LET 
LET 
LET 



** INJTIRLISE ^t^ 



L =35+ INT 
T=0 
TI=35 
R = INT 
B = INT 
C^INT 
X = INT 
Y = INT 
Z= INT 
St = " 



<RNO*Sei( 



'' RND* 10 I 
f RND* 10 J 
(RND*1Q> 
tRND*10' 
iRND*l0 3 
tRNDH0> 



+ 1 
+ 1 

4-1 

+ 1 



1137 LET Tt=" 

4 P 

1200 FOR J=0 TO 53 

1305 PLOT U,0 

laiO PLOT .J, 43 

ia20 NEXT U ^^ , 

1230 FOR J=0 TO 4 

124© PLOT 0,U 

ISSe PLOT 63, J 

iseo «exT J 

.la?© *4ETURN 



)2 
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16K Program 



String along 
with your 
friends 

Graham Charlton 
from Romford 
has contributed 
some fine utility 
programs for the ZX81. 



300O SCROLL 




:34?1C PRINT T|S>B 


7; "T£LePrtOi'l£ C'JRE 


CTORV" 




3 OS© SCROLL 




303^ PPINT TRB 

1 F 


l^;"eY S. CHARLTON 


"04^ LET R»= '" 




^iSSCS LET Ui=-3I 




3^360 SCROLL 




f^.iPi^C^ STROLL 




3^310 PRINT "1-1 


JP£.RTE &-S&3S5RC 


H ^-3i=i*.fE'- 




309CI SCROLL 




310O LET Z*=INKeV* 


311© IF Z*="" THEN t^DTO 310^ 


3120 IF Z*-"l" 


THEH OOSUe llPti^liS 


313^5 IF Z»="a" 


THEN OG5L*e Zt3SSi> 


314.0 IF Z»="3" 


THEN ^«'.?E "TELSPH 


ONE C'lRECTORV" 




SIE'S^ GOTO 3(S&Ci 





Telephone 
Directory 

When yoo run this program, 
you'll be given three options - 
update, search or save, PresS' 
ing 1 {updatel. enables you to 
addto yourdirectorv. ii asksfor 
the name of the person you 
wish to enter, and then the 
number. This is converted (see 
line 1080) to a 32 character 
fength string, tt (s then placed 
into vouf growing directory in 
alphabetical order 1 1 t 90- 
1l60li, The progfam then re- 
quests another name. Simpiy 
pressinig NEWLINE returns you 
10 the three opiions- 

Entering "2" (search! 



allows you to search for the 
number required. Enter the 
name of the person vvhose 
number you want to find, and it 
will search for this name, end 
print it out. You can have two or 
more entries for one person, le. 
home and work numbers, the 
program will print out ali of 
them. If you enter *'A" then all 
th-H ndmes and numbers of the 
people whose name begins 
with A in your direciory wil^l be 
printed out. If you enter BA 
you'll get all the names starting 
with BA, and so on, Entering a 
null string will print out the 
whote directory in alphabetical 
order, Pressmg "3" (savel 
saves the enlarged database. 



1'3 

1Q14£» 

i©3C> 
lid4(^ 

10Si3 
1O70 
1080 



1100 

1110 
31 > 
1120 
113lP 

H^31> 

lld0 

1150 
1160 

1170 

«:000 

S;?10 

2O^0 
2030 

THEN 

2060 

3070 

4 

209O 
210^ 
£110 



GC*T C '3 £"^ 'i? 

5CeOLL 

PRINT "HRME TO ©E EHTE:R£r' ? " 

INPUT M« 

IF ri$="" THEhf RETURN 

SCROLL 

PRINT MS; "ft NUM&ER?" 

INPUT N!$ 

LET W=yj-32 

K^c, i r^5— M5 + /'l$+ **»*»»** ***** 

LET X=U 

FOR "v =X TQ 1 ST=-p -33 
IF fi^i X TO X> 3 1 > :■ *^ * < V TO Y + 
THEf't COTO 10O0 
LET BS=flSiV TO V+3i.l 
LET fl* rv TO V+31> =^»i>^ TC X 

LET «*(.'«. TO ,v:+31A =&* 

LET x=y 

NEXT Y 

GOTO 1000 

SCROLL 

PRINT "NfiHE TO &£ rOUHD?" 

INPUT N» 

FOR Z = i TO U* STEP Sfi' 

IF Hi\Z TO Z+LEN NS-i.> : >N* 

GOTO i?080 

SCROLL 

PRINT R« fz TO z-*:^iy 

IF INKEYS = "0" TH^N f^i=iUSE 4.E 

NEXT Z 

SCROLL 

PRIt4T "SEARCH COHPLgTED" 

RETURN 



String Sort 

The title should give away what 
this program does. You are 
asked how many words you 
wish to enter, and the max' 
imum length of the words. This 
sets up a two dimensional sir- 
sets up a two dimensional 
String affay. 



You then enter the words, 
the ZX81 switches into FAST 
and sorts the words into 
alphabetical order, switches irt- 
to SLOW, and prints out the list. 
To pnnt the list onto paper. 
<Jelete iKie 250 and change line 
260to LPR)MT A$iAL 




3e 
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16K Program 



10 PPINT 'NUMBER OF UQRD-S TQ E 

— 5 DRT E D 'i' " ' 

J-i^ INPUT ^ 

S© DIM A* fy .L'J 

60 FOR Pf = l to U 

35 FqST 

90 LET R=0 

l©e L!1T zriPji 



11© 


■[_=;— - -4^, 


15G 


LET C'sC-t-1 


.;j£? 


if^ r bjj then coro -^-^-s 


1J.S 


■-. [-. ■ Ts s r. 


1^0 


i_&- ==ft + i 


ie0 


IF ft^rSi <Ff*ifi/ THEN 1_ 


170 


LE 1 Bzt^.rl 


l8S 


Ir B ■ ==.= THEM GOTO 15© 


::iQ 


IF C=Pl THEN GOTO ISS 


-C0 


LET BS-R* fR> 


il© 


LET fk%i fif =ft*rc>- 


£21S 


UE^ - * • c :^ - 5 * 


233 


Gr'O ; w l.i-3 


— -,"' ~ 


S ^ -J VJ 






™ "=fc K_' 


'"'-!--' r-i = » TO hi 


iS0 


SCROLL- 


;^o0 


PRINT fi* (ft> 


aT3 


nEXT f=( 



R = E 



wallpaper 

Frofn Mark Charlton comes a 
program which eitpects you to 
enter a name, some words, or a 
design, and then ffom the stf ing 
you enter attempts to create 
watfpaper'. Sample runs 
follow the program, using (he 



words 'MARK CHARLTOW 
CLIVE SINCLAIR- and 'ZX 
COMPUTING' Mark suggests 
yoiu could try it just by pressing 
NEWLINE, without entering 
anything, which still produces a 
fine design, or just use a tew 
graphics symbols and spaces. 



■id 



Nf^MC WRLLP^PrR 



30 

35 
40 
4-5 
45 

60 
■RB THEN 



MARK CMPRLTaN J 9£^ 
ENTER YOUR NPHE " 



REM ec^ 

SCROLL 
PRINT ' 
SCRDLU 
INPUT 1=1* 
LET fit=R$+" 
IF LEN R»<16 
LET R*=RS<i TO 
FOR G=l TO 16 
IF RND>-,5 RND CO 
LET R* (G) =CHR« 



THEN 
15 » 



GOTO 4.S 






70 If^ RND> = .5 RNC- COI>E dSifii ^J 
S7 THEN LET R*<0>sCHR$ i CODE B3 t 
3) -laSJ 

as NEXT & 

ISO FOR H=tl TO 16 

13© FOR R=-16 iu 16 

145 IF q=0 THEN GOTO ^50 

150 PRINT R*(ftES Ml. 

16© NEXT R 

17 O SCROLL 

160 LET AS=R*(2 TO } +R* fl.» 

laO NEXT H 

aOO GOTO S0 





RRf 
KRR^ 
,RHMi 
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16K Program 



Dot-dot-dot, dash 

dash-dash 

Master Morse code with the help 

of this 16K ZX81 program from 

John Knight of Cheshire. 



One of the conditions for get- 
ting on amateur radio licence 
iClass A UK ) is a degree of prof i 
ciency m Morse code, This pro- 
gram may help vou attain the 
required level of skill. 

When you run the program a 
rrvenu witi appear giving you tKe 
option of entering an English 
messagie, and having it 
reprinted in Morse, of having 
the program generate a Morse 
symbol at random and give you 
three tries at entering ii& 



English equivalent. 

Notice the use of the in- 
itialisation subroutine starting 
at line 9000, which goes into 
FAST, then strips AS down to 
eiefinents of CS, To simplify 
later processing, C$t38] is ihe 
equivalent of CHR$( 38), ie.the 
letter "A '. The program tells 
you (line 2 1 901 which leTter a 
particular syfTitiol represents if 
you don't guesfi it vvirhin the 
three guesses allowed, 



10 REM MORSE TPPINER 

as REM to -J KNIGHT^ 19-3£ 

30 GOSUB 900P 

40 FOP G=X TO 10 

4-1 SCROLL 

AS NEXT G 

A* PRINT ' 

4-5 SCROLL 

■t6 5CROLL 

47 SCROLL 

4.B PRINT 



MRKE R SELECTION 



50 E-ri^CfLL 
55 SuRQLL 
50 PRINT • 



1 - ENGLISH TO MDRSF 



MORSE TO ENGLISH 



7© SCROLL 

75 SCROLL 

80 PRINT "3 - TO END" 

9© INPUT T 

100 G03LJB T*1©0O 

110 GOTO 4.© 

iO00 REM ENGLISH TO MDR5E 

1002 SCROLL 

1003 -SCROLL 
100^ S'^'ROLL 

1010 PRINT "ENGLISH TO HORSE" 

1015 SCROLL 

1017 5CP0LL 

10S0 PRINT "ENTER YDUR HESS.^i?^,- 

THEN'^ 

10S5 SCROLL 

1030 PRINT TRB 3. "PRESS NEMLJ.UE' 

1040 INPUT US 

1045 SCROLL 

1050 FOR G=l TO LEN U* 

105S IF U$(l> ^ > ■• " THEH GOTO Ido 



1060 SCROLL 

10^5 SCROLL 

1070 GOTO 1090 

1080 PRINT C*^CODE U$(1>J^ 

1090 LET U«=Utf2 TO ) 

1L00 NEXT G 

1120 IF INKEY4="" THEN GOTO llSC* 

1130 RETURN 

2000 REM MORSE TO ENGLISH 

3002 SCROLL 

S0&S SCROLL 

20O7 SCROLL 

2010 PRINT *' I WILL GIUE VOU R LE 

TTER XN" 



2015 SCROLL 

^0^C* PRINT "MORSE/ fiH£> VOU HAUfi 

THREE" 

^02S SCROLL 

.^330 PRINT "GUESSES TO UQRK DLiT 

UHRT IT IS. ■ 

a-035 SCROLL 

2040 S.CROLL 

^050 PRINT "PRESS NEWLINE \JH£}^ Y 

!JU RRE" 

-' ^ ^ '^« C R O L 1_ 

2060 PRINT TAB 3; "RERDY TO STRRT 



^070 

S075 

20S© 

3090 
^1Q0 

an0 

*CJ) 
3 130 
2130 

£150 

£1&0 

20 

2170 

£175 

£130 

RGfilN 

£190 

EPRES 

2200 

2210 

aS30 
£240 

£260 

'-; iT n 

2270 

ie0 

£300 
2 310 
5320 
300O 
9000 

-*- . * 

it » m M " 

S010 
9030 
^030 

■504 
9045 
90S0 
9060 
9070 

Cl030 

■5090 
yEQQ 



LET^S^i'^*"*"" ^"^^ ^^^^ ■^**-^-^ 
FDR Z.~X TO 10 

LET u=3e+jNr ifiND^^e^y 

PRINT "UHflT LETTER DOES " ; C 

SCROLL 

PRINT TRB IS; •VREPfiESFNT'"* 

FOR Hal TO 3 

INPUT K* 

IF CODE (Ki> =J TME.N &OTD ^P 

SCRCfLL 
SCROLL 
IF H<3 THEN PRINT "NO. TpV 



PRINT C*< J.l ; " 



\OU RRE RIGHT" 



SCORE IS 






IF H^3 THEN 
EHT5 " I CHR* 
NEXT H 
*30T0 2aS0 
SCROLL 
PRINT "YES, 
LET S=S+1 
SCROLL 
SCROLL 
PRINT "YOUR 
F ", 2 
SCROLL 
SCROLL 
PRINT 

S C R G L L 

SCROLL 

NEXT Z 

RETURN 

STOP 

FR'^T 

L£T .R $ = •',-*-,,,*-.--* ---»-* 

, *. . , . #. .*- ^*~, -*---*»" 

*,--* *--.-*--.*.,,#*-*- -- 

DIM C$(e4,B) 

FOR e = 3S TO 64. 

LET B*s" ■ 

FOR C=l TO S 

IF fi$Cl)-*'*" THEN GOTO 9030 

LET B«=BS+RS(1) 

LET R*-R9i (2 TO ) 

NEXT C 

LET Ct ^BJ =B* 

LET Rt-fl$i2 TO > 

r4EXT B 

SLOU 

RETURN 
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WHAT CAN 1 DO WITH IK? 

If v^vt- uiw/.Lf is "not much", then you must read the 
new book from V&H, 'What Can I Do With IK? (40 
programs and routines \ot the IK S(r>cfsirZX81l'. 

a splendid book and one which will repay vour 
investment nmeand ttmeagasn." (ZX ComputmgJ. 

Book £4.95, 

Afso available on cassette C4.95. 

fVEW 

WHAT CAN I DO WITH 16K7 

i ne Gompar"non volume to the above, containing 
complete program Ijsimgs for 16k;. 

Book C4.96- 

Cassettesavailablemdivi'duallv - ask fgr list. 

2X81 PAYROLL 

" 'jbably the best ZX program ever written fof the 

S/enous business user. 

Cassette fonfy}C12.65mc VAT 

ManuaHonlvlC2 00 

Cassette & Manual £14.50 inc VAT 

ALSO AVAILABLE FOR PET (32K} & 



V&H Computer Services 

182c Kingston Rd. 

Staines 

Middx, 

Tel: Stames 58041 




^mm 



r: 



ZX81 QUALITY SOFH^ARE 
FOR THE SERIOUS USER 

VIDEO-INDEX 

BUILD YOUR OWN INDEX OF UP 
TO 1000 ENTRIES ON YOUR 16K ZX81 

• Designed specilicdtiv for theZXBI. 

• Over 1000 references possible tr 16K RAM. 

• Up to 57 characters of text generated for each 

rfiference, 

• Ingenious rnachine coded ericryption technique. 

• Fast and powerful machine coded search procedure. 

• Minimurr keystroke data entry procedure. 

• Menu driven, ea^v to operate and crash proofed. 

• Documented to the usual tiigh Video Software 
standard, 

• Includes demonstration index of ZX81 rnagazine 
referenices 

This IS probablv the best serrous program ve< wrriten tor 
The ZX81 and *s availabie from good software retailers or 

by mail order direct from ourselves. 



Pric» £9.96 ir\c», VAT 
Plus E0.5S P6P 

S«nd Idrga SiAE for 
our full cBtalogus 
of toftwurfl 
productt. 



Video Softwor^ Ltd 

Stone Lone Kinver 

Stourbridge 

West Mldlondt DY7 6iQ 



THE EXPLORER'S GUIDE 
To The ZX81 

The Book for the ZX81 Enthusiast. 

Qv fVlike Lord, 120 pages. 

Programs for IK RAM. and programs for 

1GK RAM. Games. Business and Engmeermg 

Applications RAM & IvO Circuiis. Useful 

ROM Routines. Hints and Tips. 



What Can I Do with IK? 

gv Rci^«rf VtlflAEiTW. A rr^^^rtaiyifj^riil tHK^kccrlturtin(|4Q£lfO!J^4^t>" 
l I . ' ^i '■"■ 

The ZX80 IVIagic Book 

"A" n' -<.jV ifn- 'f.jFT *-^*^'''1" 



M 



ii ^ 



Mastering Machine Code on your ZX81 



vt^A 



|l -i^L *ft*ttS iMCLUOe y X P tt P Al^£> 



TIMEDATA LTD Oepl G 57 Swatlovvdale. Besitdon, 
Essex SS16 5JG Tel (0268! 411125 WON FRIJ 

.tinEDdUA— 



SECOND FOUNDATION 

ALL OUR SOFTWARE 
ISDN CASSETtE ANO DELlVEREDBV FlEIUnN 



"COMPUTATUNE tuans the i^k zkbi into a 

ONE OCTAVC OROAM STORING 100 N07ES PLAVS 
BACK TUNE AUTOMATICALLY C 2 75 

STARTER PACK twelve ir games on one 

CASSETTE SEVEN MOVI.NG CRAPHIC GAMES 
INCLUDtMG Ro*d-P*C«. Si^faiiitfeh. Tcn^-ShDOl 
AND Pop EXCELLENT VALUE £3 30 

ARCAD^ i^.j^lS!^ ^OUH 16K GAMES ON ONE 
CASSETTE Surround. Tank-Shoot. Spider Chat* 
ANO Tanpm BowUng £3^0 * 

VARIED GAME PACK foup iftK GAMES. 

Jaywalker. Csr-Cra^h. Sni4'9ar^« AND Fox and 
HotindB CAfl CRASH iS MaChimE CODE AND 
WORTH C3 90 ALONf ALL FOUR GAMES C3 90 

TOLINKA ■ 16K USE VOUR ixat as a chess 

GAME RECORDER FEATURES TOO NUMEROUS 
TO MENTION 13 00 

G.C.E. EXAMS ISO win ckam in o level 

PHVSICS on MATHS - GIVES GRADE AND 
DETAILED REVISION PROGRAMME t390CACH. 



PrtC*» Art mclusi^t COverstai ddd Cl 00 PAP) 
S«r)d »*• tor dtlAtH, Or cheque wdh Order to 
SECOND FOUNDATION 3? Bf*inti*r 
Batgra^*, Tamworirt. Siairs B7? 2LL 
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start Here 




Your first hours with a zx 

Computer can be 
bewildering as you try to 

malce sense of the 

manual, and sort out just 

what vou can do with 



your new possession. 
Mark Charlton, author of 
The Gateway Guide to the 

ZX80 and the ZX81 , 

discusses some of the 

fundamental parts of the 

BASIC programming 
language. Although the 
program printouts are 

from a ZX81 , all the 

material here applies to 

the zx Spectrum, and 

most of It to the zx80. 
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zx 

to 

St 



If 

e 



sfvcwn in the manuaL (hen typ- 
ing in SAVE followed by the 
nftme of the progfam within 
c^otfl marks. In this case, I 
«ugge£T yoo use the name 
ROCKET, so you woutd type ifi 
SAVE 'ROCKET". Turn your 
ca^ette recorder an to record, 
afier connecting it up as 
shown in the manual, and then 
pr^ the NEWLINE/RETURN 
key, 

I suggest you n^ke a habit of 
saving each program three timesi 
in a row. on a Cl2 or C-15 de. 
computerj cassette, and that 
you or^^y put one programs on 
each side of a tape. Label the 
tape clearly with the load narne 
(ia. with ROCKET in this easel, 



Although it may ^en^ wasteful 
to jse up the wholia side of a 
cassette with just one program 
recorded three times, the 
frustration you wilt save yojrself 
by not having to search through 
tape after t^pe for a program 
you want will more than com 
pensate for using more cassettes 
than is strictly necessary, The 
program is recorded three times 
iust In case the tape gets dam- 
aged at some point, or you 
accidentally erase part of the 
program, or — as sometimes 
happens - orte recording of 
the program refuses to load 
properly. 

You should clean the 
recorder's heads frequently us- 



ing hquid Enoi a tape cleaner 
rltibon in a cassette) to ensure 
the clearest possible signal is put 
onto the tape. 

Scientific notation 

Finally, in (his articte, we'll 
have a look at scientific nota- 
tion. A computer uses what is 
known as scientific notation to 
display large numbers as a 
singte digit dnd up 10 eight 
decimal places, followed by 
the letter E (for eicponention} 
and the power of 10 to whtch 
the number is to be multiplied. 
Enter and run PROGRAfW! 12 
(SCSENTIFEC NOTATIONJ 



which shows a variable (Aj 
assigned to a number (12341 
i^n line 20, then repeatedly 
primed out, then multiplied by 
10. Vou can see (Fig. 21 part of 
the print out underneath the 
program listing 

ivlote thai after the number 
has nme trailing zeroes 
(1234000000000} it is 
printed as a number, a decirrtal 
point, more numbers after the 
decimal point, the Fetter E and 
a power of 10 Try and predict 
how long this program will run 
until it exceeds the rt^jtimum 
number possible on a ZX com- 
puter, then run Jt until it 
crashes to see if you were 
right. 
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moving ahead with 
ZX software 



/Xt 




ZX CHESS & ADVENTURES 

PROGRAMS FOR THE ZXei'80 INCLUDING - 



ZX FORTH 

BUG - BYTE RAM PACK 
18K- C29.50 

32K- C42.95 

64K- ess. 95 

1K ZXCHESS< 
£2.95 



Fui bnptomantatton 4f iorth on tH» ZX for^ii 
rwni 10 to 24 d(n«i faitaf than tA,$lC 
"SImplcltv of BASJC whth tK« t^jMCt of 

No HobbiB probtami 

1 V»»r Gu«r»ni** (mi ■•dh Ram Ptctt. Sknpty 

Th« bVii vOu c*n buy. lmin«dUi* dAthftry 

Wa dldn'l thtnk It h«i poitkbl* tMJl ihll 
■etualv pl«V> ■B'i'rill yov Two OpBnl*V(| 



ADVENTUfiES 

ADVENTURE A' 

C600 



ADVENTURE 
C7,00 



B* 



ADVENTURE *C" 

E8.00 



Exciting nnaehiinfl cotto swnH with ir^Unt 
responia. chwH* Irwri th« range balow. You 
nnd ywjridr irranilad on ao ati«ri pUnot 

C*n you reach your ituq and escape? 

tn ■ lungte dbariog yoj corrie acrots an inca 
ttrnpifl Vou mult t)F«4k in, coitact treasu'-B arid 
iHCJrpa atfva, Sewwa lnc)ud«s a c&SMiie uv« 

You aft untortunBte enough to b« drawn la 
a.n ab«n c Funar Can tOu i^acH the coDtrt^l rtMrri 
and Irae vtMrietl c wdl they oor ytKi flmt' 

Include! 1 eoHalte s«v« routine 

GALAXIANS E3,95 

AM itw futuns o* W* arcade g^fr* <n » fair mKKme code progri^. 
Svvoa0)AO HBdiAri #ji{3Laii«iri« jptd ciersonafiiec} scoring 

ZXBUG n.oo 

A 30 in 1 m*chin« eod« loot ano daM»emt]>ier. ai(ow» 4i;c««» K<t t^gmtn 
tna Hjuth miQugh and mod<<y memory, with cacHtit fOwviH, 

Tool Kit (Programmers) £5.95 

at 9 Naw Functions to th« ZX81 Commands making 
programming aasfsr. 



TWO GREAT ZX81 
t6K CHESS GAMES 

•WrttStiM luidilv in mathifie code 

*Full graphic display of C^s& boar;! 

•SiK levets of play Two ptay vwlhin competition tim^ limits. 

• Option to play Black Of While. 

•Plays atl l^gal rtvowes including CBsrIing and en passant. 
•Casseiie rouiir»es ioi saving unhmiheti gam? and returming to 

later. 
•Oisplavs moves of ganw on screen or printer for analysis, 
•prior a copv of fhe Ch*ss board onto the primer 
•Soard can be- set up in any position, vou c^n qvwi swap sides 

mklgArT* 
•Cl«ar whote board with Ofw commwid. for end game arkftVais 

£6.50 

ZKChESS H We believe the strongHBsi ZXBl Chess game as 

rto other has beatfrn ixU 
•AN tfi«i features cf ZXCMGSS plus 

• 32 oper^mg move*. 

• Sflven levels of difficulty. fOUfl play witfiin competitwn tirn« 
Jtmi^ts. 

•A rt)Cve is Suggested by the ZX3T if wartiad 

• Optional Full Graphic version using Ttne OS CHftS Board 

£9 dB 

2 copies suppli«id on cassette with full instructions. '^ ' 

Cfwques ar^t postal orders payable to 

AHTIC COMPUTING 




396 JAIWtS RCCKITT AVENUE. 
LTD Oept AS 1 H U LU H U8 OJ A ^-X^ 



KEMPSTON (MICRO) 
ELECTRONICS 
introducmg the 




ZX81 
KLIK-KEYBOARD 

This is a full, forty kay, moving kev^o^rd that fits in 
tha racass laft aftar pealing off the existing touch 
»ansitiva' keypad. 
Congider tha following advantages 

• POSITIVE faedback from keya 

• Fits ONTO tha 2X81 

• NO traiiiing wires 

• NO special case neaded 

• ELegent design with (wo colour lagends. 

Tha fuJJy built keyboard requires ABSOLUTELY NO 
SOLDERING, as the kayboardi ia supplied with 
flaxibia connactors which simply plug into the 
eitisting sockets. 

Altarnativraly. tha keyboard i$ ewoilatila as an 
easy to build kit at s constderabia saving in cost. 

Other ZX81 products available include a user port 
with 16 I/O lines at tlG.50 built. k.eyboard blaaper 
which fits inside tha ca«e at £8.96 built and a repeat 
kay kit at C3 %, 



r 



Proprietor A, 
\ 



Pandoal B.Sc P,G. cart. Cd. 



Vgur Narria arid Ad^rats 



Data. 



Quantity 


Description 


Unit Prica 


Amount 




ZXSt Keyboard kit 


22 » 








ZXet Keyboard aiMmblad 


26 OD 


















Sub 14UI 








Carriag* 


- 


7Q 




Total du* 







Cht^uee^P.O. mada p«v*l»a (O 

Kampiton ElvctronJci 

SO Adarnton Court Htllgrounda Rd 
Kampktor^. Bedford. MK42 802 
Allow 14 Ei#y* d^l^wry. 
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The PLOT thickens 



Thfl tF.,. THEN.,. ELSE is a very 
useful variation on IF. The com- 
putw e*n be progfommed to cJo 

WfTwthing if the condition being 
tes.t6d for is found to be true, 
end something else, other than 
jusi BO to the nent line, if the 
condition is found to be false. 
You can use the following 
sgt>*titution for IF,., THEN.,, 
ELSE to produce somie very in- 
terest in g graphs. You simpiv 
enter the function you would 
like graphed in line 55, This is 
not the most efficient method 
of programming on the ZX 
computers, but it is usefui ss a 



Many dialects of basic Include an 

ELSE option, used in the statement 

IF...THEN... ELSE. There is no such 

function in ZX basic, but the 

computer's logic can be used to 

emulate this, wikton j. Faberge 

shows vou how. 



means of 
IF,. .THEN.. 
As the 



demonstrating the 

.ELSE substitution. 

program runs^ it 



evaluates K each time it comes 
to line 55, Line 70 looks at the 
value of K a'nd prims a zero if K 



IS greater than or equal to pomt 
five, and a full stop if K is less 
Ihdii poini five. This Is the 
same as a line reading IF K is 
greater than or equal to point 
five pririt "0" ELSE print ",". 
Each of the other graphs 
uses different values for K, as 
generated bv li'^e SB, The con- 
dition tested for in li^ne 70 also 
varies. Run the samples given, 
using your own choice of 
Qfephics symbol m line 70. arid 
then create a few of your own. 
It is likelv that you'll have to 
change the scaling for certaih 
functions. 



J 



liS REM aRflPM-PLOTTER 

3Q REH (Ci W. %)* FRBERCe 

3^J FOR r alO TO - 1*S 

^TCP -1 
3S IF V ; J lO RHD V 4 > 
-I£> RMD Y.' -i THEN 
PPINT '■ ", 
4* PRINT y,Tfi& *; 
50 FOR X='10 TO 1© 
5 ^ L ET K =V - X * -J-, .'2: * T 
70 PRINT i'O' AND K>',S) 
*\" ." ^MD K < . 5> , 
lie NEXT X 
ISO PRINT 
130 NEXT Y 
140 PRINT TAe 4, " . 

.... . e0(3O430e@e&0 

..... 0eQiE^00eaei0O 

QQOQOQO00QC3 . .... 

. , . . , ees^oooQQQQ ..... 

..... O(3OQ0QOOOO0 ..... 
...... 0Q0ClCiOQO0 ,..,.. 

..... .<a0043ieQ^ee 

. * . » . .Qoodoeecio. . . , , . 

. . . * » ^ddSQ'Gi^OSQ. ..... 

. ' ,r • . . .oaaeeiaa , *,.... 

**..... 00QQO0Q ....... 

.*..... a9<Zi00ei£) . ...... 

.ClQd0iaO&. ...... 

......... OOQfSS ,..,..., 

QOOQQ 

.<.....*>. 00CS .......>> 

......... 0OO . 



9 

e 

£ 

i. 
3 

S 

1. 

o 
-1 




-4 

-6 
-? 
-E 
-9 
-IQ 



.«.'?,». 3. 1.1.. 3.3^.7. 9. 



le 00000000000. 

9 00000Q@{S30Q[ . 

6 ..... .0000000GQ. . 

7 . , , , • .000eoe000. - 

^ .*...>. .00*««O0. 

4. .,.. eaeeeaa . . 

3 ......... QeQQQ . . 

3 ....... .ees^ao. , 

1 000. . . 

V ................. 

~1 ii....,,. . @@0 . . . 

-3 ........ 00000 . . 

-3 OOQd0 . . 

"4 ....,* *0O0OOOQ. 

-5 .,.,.. .e000ooo« 

-5 ..... -0OO©OOOQa 

-7 .,,,,. Q&OQiDOCiOe) 

-6 ...... 0fiQQO003Q 

-9 ..... 0000000^000 

-le .... .00000000000 

.9,?.B- 3. 3., 1,3.5 

3#nBS iyji -x *x 



la 

9 
5 
7 
6 

4 
3 
3 
1 

-J 
-4 

-5 

-a- 

-•9 

-10 .__..__ 

9.7.5,3.1.1,3.5.7.9 
5^ LET K=RBS fV*XJ-X*X 
'^'EMERSE THE GREPTCR 
«NO LE'SS 
TMfii^^ F^RQH F^REUlOUd EXAMPLE 



19 
9 



4 

3 

£ 

1 

O 
-1 
-2 
-3 
-4 
-5 
-4 
-7 

-a 

-lO 

ss 

+ I ■ 



Id 

9 

e 
k 

4 



1 ,1 » m 1 I "^B J ■ 



"^' • ' ■ 

I M flnp « ■ I- ■«■ « ■ ta 

. JV, 




190. ^■C^-jO^ 



70 
+ 1 



LET K xY It'X -X*X . 

PRIMT ('V «N& 

." AND K c .29^ ^, 



t. 1 

K> B 



2S) 






9.7,S,3. 1 . 1.3.S 
LET K=Se>R r«BS 
VY*,K#£.l ,1 -,X 
PRINT *,"« " RNO K< 
. «N C- K ,► . S J ; 




Id 

9 
3 




Kggj^.::::::::: 
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Construction 



Adding a numeric 

iceypad 



^ 



If your ZX81 is employed for business or 
mathematical use, you'lffind this project — a 
numeric keypad — a worthwhile one to build. 

Taken from the book "20 Simple Electronic 

Projects for the ZX81", by Stephen Adams, this 

article discusses the role of an input /OUTPUT 

port, and then explains how to use this 

to help you build a numeric keypad 
for your ZX81. 
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Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 



in order to make the ZXSI 
more useful, and allowing it to 
control things, we must fifSt 
be abJa lo s^nd sigrtals to and 
tram trie ZX81 , A device to do 
this i& called an INTERFACE. 

A common intefface is an 
INPUT/OUTPUT port, this con- 
sfsts of ona or several chips 
which will store artv data sent 
to it and keep it available for an 
external device. It will also 
allow vou to "see" through it 
to an exiQrnsl device. The 
maximum amount of data that 
it can store is eight Binary 
(TWO STATEI BITS, which 
consist of eight wires which 
have efther + 5 volts Ibinarv 
1) or volts on them, The IN 
PUT and OUTPUT ports are 
usually separate, so the data 
emitted by the output port is 
not affected by "reading ' the 
ir^pyi port, To tell if it is 
a HEADing operation or a 
WfllTEing (OUTPUT 1 opera- 
tion the ZX31 puts out two 
signals NOT WftfTE (WRI and 
NOT READ (RDt The fact that 
either of these signals is at 
volts (Binary 0), enables the 
Operation to be done. 

The device also requires a 
place whe. > you know ttiat 
you can collect and send your 
d»ta. tt is called an ADDRESS. 
The address applies only to 
this port and no other piece of 
Bquipment connected to the 
computer. The AODRESS 
wires AO'AlB contain This 
nurnber when the ZX8 1 wants 
to talk to your port. 

There are several com- 
panies which produce IN- 
PUTy OUTPUT ports for the 
ZX81, but their ports fall into 
one ot two categories. 

One of these requires a 
special machine code routine 
to be written ir» order to get the 
data to and from the port. This 
is because they are treated dif- 
ferently to a normal memory 
location. They are in a separate 
memory map to the RAM (Ran- 
dom Access Memory), controll 
ad by a signal called NOT IN- 
PUT/OUTPUT REQUEST 
(lOREQ), When this line is at 
volts ALL memory is switched 
(jff the "nemory map and 
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ON zxai 



replaced by locations 
numbered 0-255. Thus on IN 
PUT /OUTPUT signals only AD- 
DRESS lines A0-A7 need to be 
used. BUT because this is not 
available through BASIC, a 
special machine code routine 
needs to be written. 

The other type of port is a 
MEMORY MAPPED port, 
which is treated like a piece of 
RAM. It may ba PEEKd 
(transferred from the port into 
the program) or POKEd 
(transferred to the port from 
the program). 

The ZX81 is not supplied 
with a users port, so one must 
be externally attached. 

The PEEK and POKE are 
BASIC commands and can be 
included into a program in the 
following form; 

PEEK 16396 
POKE 16396-255 

PEEK returns the numl>er 
between and 255 ithe max- 
imum number of combtnations 
available from a bits!, POKE 
puts a number between end 
255, which is after the com- 
ma, into the location in 
memory which is before the 



1 
Number 26 
- 16 



12 



8 



Bit 5 = 1 



Bit 3=t 



comma. No matter what 
method you use, you can only 
put in B number between and 
265. This is because we only 
have 8 bits ( Is or O's) at each 
location. These are numbered 
Bit (BO) to Git 7 {B7}, and 
shown in Fig, 1 ). 

Each bit represents a 
number in the multiplication 
table. The bit number gives the 
number of times 2 must ba 
multiplied by itself, if it con- 
tains a BINARY 1(1), ie. if Bit 
3 is Binary 1 then it represents 
2 K 2 X 2 or 8. If it is Binary 
0(01, then it represents exactly 
that 0. One thing to watch out 
for is Bit 0, when it is Binary t , 
repraserits an odd number eg. 
1 , An e.)(ample is that, if Bit 7 
and Bit are Binary 1 and the 
rest are Binary 0, it equals 
128 + 1 (129K Try this for 
yourself with different numbers 
from bits to numbers and back 
again. 

If you have trouble with 
converting numbers into bits 
then try this. Subtract the 
highest number t>elow yours 
scoring a Binary 1 in this bit. 
Then do it again until you 
reach 0, 



4 Bit 2 = 1 

-4 

Number 28 = 00101 100 



All the rest of the eight bits 
must therefore be O's. 

The ZX81 keyboard is a 
matriK of switches which each 
connect ONE address line and 
ONE data line input. As there 
are five data inputs IKBDO- 
KBD4|i and eight address lines 
to the keyt>oard, the maximum 
number of combinations is for- 
ty 18 x 5 = 40) keys. 

The numbers keys are 
usuaify the most used^, and are 
not very convenient keys to 
use when great accuracy is re- 
quired. If you use number keys 
a lot in games or business pro- 
grams, you might tike to build a 
separate numeric pad. This will 
enable you to speed up the en- 
try of numbers because you 
can 'feel' the keys positively 
hitting the end stop, and thus 
release it quickly. As the 
Sinclair keyboard is made out 
ol three thin pieces of plastic 
film, there is very little 
distance between the top and 
the end stop of the key move- 
ment 10.1 inch), it is therefore 
not easy to tell whether you 
have pushed the key down far 
enough to make the switch 
close, The movement of most 
keyboard "PUSH TO MAKE" 
switches is at least OB inch, 
which gives the keys much 
more positive feel when 
pressed. 

The best type of key swrt- 
ches to use are those with a 
removable clear plastic top. 
You can then place a piece of 
paper under the covers, on 
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whtcK tha keyboard svrrtboJs 
can be written, Eieven keys are 
requited, as the numbers 0-9 
are not a lot of use if you can- 
rvot RUBOUT anv mistakes, ex- 
cept by going back to (he 
Sinclair keyboard. The 
RUBOUT key* requires the 
pressing of two keys together. 
and SHIFT, Thefetore (he 
SHIFT key must be included on 
the numeric pad. Pres&mg (he 
SHIFT key on its Ow^n does 
nothirtg, so hitting tt acciden- 
tally does not give an error on 
INPUT. 

Having the SHIFT key on 
the numeric pad also means 
that all the cursor moving keys 
are also available, SHIFT 5I'»-I, 
SHIFT 6( \l SHIFT 71* ! ar\d 
SHIFT 8(~*-K These can be us- 
ed to quickly EOlT program^, 
along with the EDIT key which 
is SHIFT 1 . As all of these keys 
can be reached with one hand 
if they sfe grouped in a square, 
i: means the other hand is free 
to <tp other things, such as 
follow a program in a book or a 
s-et of data to be INPUT, This 
can be very useful, as it is easy 
to iose one's piece when trying 
to watch the screen and the 
written program at the same 
time 

As the keys 15, 6-0 end 
SHIFT are all on different ad- 
dress lines, all three must be 
included on the numeric 
keypad. These are A8 (SHIFTl, 
All n-5} and A12i6 0). We 
also need ALL of the 
(K)EY(B)0ARD-(DIATA lines 
(inputs to the computer) 
KBD0-KB04. 

The keyboard port K6D0-4 
is addressed by the ZX81 
ROM as INPUT POFIT 2 54 (FE 
In HEXADECIMAL} BUT 
because of the way Sinclair ad- 
dresses his ports, the keyboard 
port appears at every EVEN IN- 
PUT PORT address. That is 
when address line AO is at 
Binary 0, the lOREQ and the 
V/H are Binary 0. 

The upper eight address 
dries (A8-A1 5) reflect what vuas 
in the B register at the time of 
calling for an input from the 
port. So the setting of a bit in 
the ' 'B" register to BinBry O ad- 
dresses that key (the address 
line to voltsi Bn6 then looks at 
the result on the data lines. 
When a key is pressed, the ap- 
propriate data line will also be 
Binary 0. 

These actions are all done 
by the BASIC ROM wheri using 
INPUT or INKEY$. This ir^for- 
mation has only been included 
for the machine code program- 
mer. 

We must open up the cas- 
ing of the ZX61 to gel at the 
connections on the printed cir- 
cuit board inside, and thereby 



CUT SLOT 

HERE 



laiiiKiiiiiiiiijJiiiiiini 



ZX81 

PRINTED CIRCUIT 
BOARD 




- KBD4 



QUANTITY 



11 



8 



COMPONENT 



KEYBOARD 'PUSH-TO-MAKE' SWITCHES 



PIECES OF WIRE IS INCHES LONG 



BOX 



the data lines. 

If you turn the ZX 8 T upside 
down, you will see four stuck- 
on rubber feet. Under three of 
these feet are screws which 
need to be removed before the 
case can be opened. They are 
under the front two feet and 
the back left side fool. There 
are a total of six screws to be 
removed, ALL of them need to 
be removed with a small - 
headed screwdriver, in order 
not to damage the slot in the 
screw. Once the screws are 
taken out, the bottom half of 
the casirtg can be removed and 
the printed circuit board can be 
seen in the top half, secured by 
two more cross-cut screws in- 
to the top casing. By the bot- 
tom left hand side of the 
printed circuit board you can 
see the two white plastic strips 
which connect the Sinclair 
keyboard to the printed circuit 
board. These must not be 
damaged by dropping hot 
solder on them, so cover them 
Up with a piece of paper. These 
keyboard strips go into two 
sockets on the underside of 
the printed circuit board. The 
solder strips on the top of the 
printed circuit board which 
connect the sockets to the rest 
of the ZXdl is where we will 
solder the wires, which we will 
use to attach the numeric 
keyboard. 

These sotder connections 
consist of a group of eight ad- 
dress strips and a group of five 
IC8D strips- Soldering onto 
these strips will NOT discon- 
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SUGGESTED LAYOUT 



nect any of Sir^cfair's keyboard 
functions. None of the wires 
connecting the ZX61 and the 
numeric keypad must be over 
1 d inches long or this causes 
problems in operating BOTH 
keyboards. Also make Sure 
that no shorts afe made bet- 
ween the strips (see the 
SOLDERING instruct ions L 

A slot must be cut in the left 
hand side of the bottom casing 
to lead the wires out- This may 
be done by rnaking two saw 
cuts Vi inch apart, % inch 
deep, with a small hacksaw, 
Then with a pair of pliers, grip 
the area between the saw cuts 
and bend the plastic 
backwards end forwards until 
the piece breaks off. 

The wiring to the keys, in 
comparison to the ZX8 1 's, is a 



ppece of cak«. Tht* connections 
ere shown in the circuit 
diagram. The keys have only 
two tags and these can be cor^- 
nected either way round. The 
address lines connect five key* 
and must be wired from key to 
key, using the wire now at- 
tached to ttjfi ZX81- There i» 
only one data line IKBO} to 
each key and only one address 
line to each key. The SHIFT 
key only must be wired to ad* 
dress line AS- 

The keys can be arranged in 
any order you like, but a sug- 
gested layout is given, 

"20 Simple Electronic Pro* 
jecls for the ZXai" by 
Stephen Adams is published 
by Interface Publications. Con- 
tents of this article 3 
copyright S. Adams, 1962 
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1K Program 



Pig Latin Generator 



Teach your ZX81 
to speak 'Pig 
Latin' with this 
amusing program 
by Hans 
Beerbernon. 



This IK pfogram uses the 
ZX8Vs 'slictng' technique on 
strings to tufn English le^t, 
which you enter one word Si a 
tim«i, into Pig Latin'. Once 
you've fun it a few times, try to 
whte a 'Pig Latin Translator' to 
decipher the Pig Latin messages 
given here back into English. 
Note that line 80 starts a new 
print line at random, to stop 
words wrapping around ■ 



PIG-LJ^TIH 
<CJ HRMS HEEREERNON, 



i*3 REH 

50 REM 

MPV 

4.0 PRINT "ENTER 
UORD BY UORD" 

4.5 PRINT "ENTER 

i7 PRINT 

S© INPUT 1=1 $ 

5S IF R«=' *" THEN 

Sa LET fi%^R%iB TO 

70 PRINT flt, 

30 IF RMD>.7 THEN 

'30 GOTO S0 



f TO END' 



STOP 



il} +**B 



PRINT 



'-►CRD BV UOPC* 



'l^fi OMPUTINGCfl 
MET A 



SIfl 



c^ysf^ i-cAn ^on 



EOPLEPI^ ELieUEBH HISTO «Ifl 

*iNGU*iGEL#* UTBft OUY« 

fj C" fl fi Ai E^ 

ANMA MOUKR IFFCfCMTLYOR 

MET« IFTEEHTMFft FOfll OLYJfl 

f>e&X&EMTPA 

I>:ONl4lQ 



NNOUNCEDPR 

El HA 

H51JH OINGGR OTfll 

HiNRCfl SRR 

NETR 

W'JlTlRTIOMrPl 

I^DHF A 

CKIN&PP Ifl «(=•« OINGG« 

NDnn EHR ENTUR 

T« 

£T8R 

NAA BM IR 

^IH-FRRhtEMR RNTCR 

OPECn ITHUR 

ROCRRM&PH 

FOR UCM3« TUMNIMGSR 

OMPLCXrrVCR »«« MISTR XSIZR MEOA 

OU>H 

HDER5TRKDUR MRTUfl 

IR 

ROR ODR IR ftUCHA OTR «OUEPR TIfl 
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ZX81 SOFTWARE 



TAPES 



ZX Advcnlurr Tipc I tSM 

GrMiiy GukK, Pkujiihs Tomb. Mtgic MouniAifi. ThrH mind -boiling 
^ J^rniurn "UmkiuMcdly the best valiK (cif mi»)cy of all i^ Advcniurtw I 
ivc tMti $4 fv" — Siiicbif UMf. May 19fl2 16K BAM rc^uirnj. 

The Noi*alnlk Puii\r & Oilier nivrniOAi £5.00 

The Pur/fe w j kKjiJEv oni^md: i.'ont:ct>t m cofnpulrT fMran. Superb gfaphKi, 

timctLc rtil«% and * ]tyt}\ of drfftciJliy ini]i< Li d i^haile-ngt fof all. A1m> tncluiin 
■'I>cnlol.rt)on", a f'a« m't mlcrairji^c gimr, jtnJ "Tenpin", a full bowlinjj 
ilk> simulalKsn. 16K RAM required 



BOOKS 



IhtZXit pockf t B«oh £5.95 

LiAi{ip of protrtm, uricltti, \n^1\i[ nibrouunes, phis ■ mnftrit lutdt on Im* 
10 tnatt ynot aws Ad«««hirH! (Tv>o dF ihose on the tape ttwvc aiv l»Kd on 
Ehe Master piopam from ihii btwltl "Sironglj rpsromiricndcd" — Vour 
Cwnpuler. November IMI- 

A torn Buiiiness £6.5 

Tii^t^tf proitfaiTif» for th« «^t>A^tvd« Acrom Atwn — Mkf gnph, nDitiini] ledEcr 

plLnniui-'lvmott. 

ZXI 1 Pac kci iitxjk Caiveile fSjOO 

Alwn ButirttuCaiMltc CB>f2 



M«i!of(kf: PHIPPS ASSOCIATES 

Mail Ordrr IVpl. 

W K»U Sirrri, Kp<u:)iti. Suirft> KTH \W.A 

Prh*^ inf)«t(t IK PftP, & ^ AT on lap^- 

Pbunr Arrr%i Hari'lajtaitJ ordtfM h-pwom -1^1? 24hn. 



ZX8 1 Workstation . 




I 



, , J$ ^ ^l^yllsh and 
ergonomic plinth for the ZKSt. It raises and 
tiJts the TV to avoid eyestrain, hoJds the 1SK 
RAM in place and hides the wiring and 
power supply^ This professional unit costs 
£15, a built-in power switch is £3, plus 
postage at £2.00. inc. VAT. 

Patnr Furfang Products Unti 5. Sotirh Coast Rosd. 
Industrial Estate. Paacehsv^n. SusaaK. Tal 407914] B1S37. 



16K programs 





The first issue of zx computing 

included an article by Toni Baker 

designed to act as an introduction 

to machine code, L C scotf ord of 

Eastbourne, East Sussex took up 

the challenge of developing a 

BREAKOUT program from tne 

information in Toni's article. 



The program use^s the full 24 
(ine& of the screen, line 10 
enables This. The main problem 
was testing to see tf the ball 
was lost. However, eventually 
the following SQlt^ttion was 
fourtd: 

The very bottom line of the 
screen is filled with the 
character used for the bricks, 
Lme 210 then tests to see 
whether or not the bail is lost by 
finding the current address of 
the ball. So, if the variable A is 
1 , showing that a brick has 
been hit, and the current ad- 
dress of the ball is greater than 
the storting position, then the 
ball is lost. If the position of the 
ball is less than (ts starting ad 
dress then it must have hit a ge- 
nuine briick, so 1 is added to the 
score, 

The bat is made of three in- 
verse spaces, since the ball will 



10 
20 
30 

40 
BO 

60 
70 



BO 



INPUT X 

LETA*-'*" 

(F A»= ' TMtNlNPUTA* 

IF A*= S THEN STOP 

POKEX.16*CODE A* + 

CODE ASJZJ -476 

LET X ^ X + 1 

LET A»=A*(3T0}nat» 

th«r* li r»othif>tl b*lw««in 

TO' and") ■ 
GOTO 30 



Above this, you need the 
following REM statement to 
hold the machine code: 



automatically bounce off 
these It can be moved right or 
left by keys 8 and 5 respective- 
ly, tf all the bricks are cleared 
then the player is given a bonus 
ball and a r^ew screen is set up. 

The machme code remains 
unchanged and can be loaded 
into the REM statemem before 
the BASIC program is entered. 
The BASIC itself actually slows 
down the ball lo a playable rale 
Without seriously cutting the 
speed. 

The best score I have yet 
achieved is 1 36 but no doubt 
there are many who could easi- 
ly beat this, 

In the articie in the lest issue, 
Toni gave a BASIC routine for 
loading machine code, taken 
from the book Mustering 
MAChint Code on tfie ZX8 1 , 

This is the routine: 



1 REM 1234567a3012346e78 
301234&678901234S6 
789012345^78901234 
567890123123456789 
01234&G7S901234567 
B90123 200 

Now RUN the progrem and in- 
put the following (counting "!" 
as "newline"!; 

16516/91 0lr2AB24Oi360O/ 
3A8440;3D/2002/23/23/2B/7E^ 
FEaO. 200e/2AS240.4A8440 
ED44, 328440, 226240. 3AS540 
/3D/2006yi1 OFFF,. 1 9,1 B04, 



nZlOO 19 7E FE80 200B 
2Ae240 3Ae540 ED44 328540 
;'O1OO0OJ7EjFE0S;2009/O3( 



BREAKING OUT 



aAd540'ED44.'328&40/226240 
;3634,C9.S 



10 
20 
30 
40 
50 
60 
70 
80 
90 
100 

no 

>20 
130 
1:40 
150 
160 
170 
180 
190 
200 
210 

220 
230 
240 

2 BO 
260 
300 
310 
320 
330 
340 
350 
360 
370 
380 
400 
410 
420 
430 
440 
4 SO 
460 
470 
480 
490 
500 
510 



POKE 16418,0 

LET TS = 

LET B = 3 

PRINT "32 inverse spaces" 

PRINT "inverse spacer 30 spaces, inverse Space" 

same as 50 

PRINT "inverse space, 30 graphic H, inverse space" 

same as 70 

FOB I =- 1 TO 1 8 

same as 50 

NEXT I 

LETBP = 200 

same as 70 

LETS-0 

LETP= 15 

LETM = PEEK 16396 ^^ 256*PEEK 16397 

LETX = M*BP 

POKE l6B14,X-256'IWT(X/256) 

POKE 16515JNTtX/256) 

LETA=^USR16518 

IF A= 1 ANO (PEEK 16514 + 256'PEEK 16515)>X 

THEN GOTO 300 

IF A = 1 THEN LET S = S + 1 

PRINT AT 2 1 .P; "space, 3 inverse spaces, space " 

LETP = P + (INKEYS = '8 ' ANDP<26| -(INKEVS = "5' 

AN0P>1} 

IF S- 60 THEN GOTO 400 

GOTO 200 

FORl-1 TO 75 

NEXT I 

LETTS = TS + S 

LETB = B-1 

LETBP = BP+tNHlO*RND+ 1} 

PRINT AT 2 1,P;"S spaces" 

IF e>0 THEN GOTO 130 

PRINT AT 8.6; "YOU SCORED ";TS;" POINTS" 

STOP 

FOR I - 1 TO 1 

FOR J = 1 TO 5 

NEXT J 

PRINT AT 1 0, 1 Q:" BONUS BALL " 

FOR J= 1 TO 5 

NEXT J 

PRINT AT 10,10; 

NEXT I 

LETTS = TS-»^S 

LETB-B+1 

CLS 

GOTO 40 



'BONUS BALL' 



WORDSOUARE 

This program is of the "word- 
search' ' variety and will fit a iist 
of words onto o grid whose 
dimensions depend upon the 
length of the longest word in 
the list. It is written specifically 
for the ZX 81 and makes exter;- 
sive use of the "print at' ' state- 
ment. This means it would re- 
quire a lot of modification to run 



on another system. It needs 
about 4K. 

T he progra m has been tjesigned 
in modules in an attempt to 
make it easy to understand ar^d 
modify the flow, 

Lines fO ro 260 af 6 the in- 
itialization process. The words 
which are to be used are stored 
in the string array CS. The 
longest word must be input first 



so that the size of the array can 
be determined, A check is made 
in line 1 70 to make sure that 
none of the words are too tong 
for the array. If this is the case 
then the word is not accepted 
and a new word must be input. 

Lines 200 to 260 print the 
wordsquare grid onto the 
screen. 

Lines 270 to 550 are the 



main part of tfie program and 
actually fit the words into the 
square. A 2 dimensional array is 
first set up to store the co- 
ordinates finally chosen for the 
characters in each word (HSI. 
The current word is assigned to 
variable J $ and random starting 
co-ordinates (X and Y) and 
displacements (Z and W) are 
chosen in lines 310 and 370 
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Lin^ 390 to 430 single sie^p 
through the word, fitting each 
character into th« square and 
ttonng its co-ordinates rem- 
porarify in the 2 dimensional ar- 
ray H. !^ the word runs off the 

S<)ijar6 when the co-ordinates 
are incremented by the 
displacdrn^nt, or the chosen 
CO ordinates are already filled 
by an unsuitable letter from 
anothef word, th© current word 
is started again with new X, Y, 
Z and W variables. Only when 
the current word has been corn- 
pletely fitted m will its 
characters be entered in the 
firifll array and be printed to the 
screen by lines 490 to 540. 

Lines 560 to 6S0 fill all the 
vacant spaces on the gnd with 
rftftdom letters. It you do not 
wish to see the words as they 
are fitted into the grid, you can 
specify this at the start. The 
program will then only print in 
the words as it generates the 
random letters. 

Lines 700 to 750 will show 
you the positions of the words 
Wt^n you get bored looking for 
them by inverting them on the 
square when requested to do 
id. 

There is also ai visual indica- 
tion of the progress made on 
each word as the program as 
running. 

Variables used 

ilSiniple numerical vanables 

A - number of wofds in the 

j^st. 
D - size of the square 

(length of longest word 

plus 2) 



X — X coordinate 
Y — Y coordinate 
Z — displacement to X 

coordinate 
W — displacement to Y 

cogrdinate 

ii) Simple string variables 

B$ - longest word 

0$ = current word input 

J $ — current word in square 

P$ — random letter 

RS — set for secret 

generation of square 
Q$ - set for printing of 

answers 

iiij Numerical arrays 

K — temporary store of 
coordinates 

iv) String arrays 

C$ — list of words 
HS — store for final positions 
for each letter 

All other variables are the con- 
trol variables for loops involved 
in input of word lists, printing to 
the screen or arrays or 
character fitting. 

The longest word In the list 
should have no more than 18 
letters or the grid will not fit on- 
to the screen. About 20 words 
of varying length can be fitted in 
about 5-10 minutes, A longer 
tist of words can result in a very 
frustrating wait. 

tt is a good idea to enter the 
words in descending order of 
length as this will Speed up 
operation. The program is 
fascinating to watch in opeira- 
tion, so run It irv SLOW. 



1 REM UORDSOUARE 

^ QEM BY %J ELUJDTT 

10 PRINT "IF VOU DO NOT UJ5H T 

^ II PRINT "THe P»N5MEP^ THf>J r.htT 

^^^30 PRINT "NOU. OTHE.f^lMB^ ,RR£^-?^ 

RNY KEY'* 

40 LET RS=INKEV* 

50 IF R* = "' THEN GOTO 4-Ck 

70 PRINT RT i&, 10; "^JORD5iDUJ^RE'' 
30 PRINT RT 19,0;-.HDM .MANV J.fAR 

100 PRINT RT 19,0; "ENTER LaWC^^? 

T IJORO*' 

no INPUT B» 

120 DIM CS(R.4-EN Bj*.> 

130 LET CS ( i:> =B* 

isS PR INT "rt"^ 19%, "ENTER WORD N 
UMBER " .< C 

170 iF'^ueN^D»>LEN B* T.HTM BDTS^ 

1S0 

IS© LET C* (C.I =D* 

190 NEXT C 

1^^ REM NEXT i_It4C GOHTftlNS 23 

&PRCES 

&00 PRINT RT 19^0; ■■ 

£10 LET D^LEN B^^B 



250 
a60 

310 

34 
350 



FOR e=l TO D 

FOR F=l TO D 
PRINT RT e . F. '" #" 
NEXT F 
NEXT E 
DIM H$<D,, DJ 
FOR O-l TO R 
l_ET J»=C»vO> 
PRINT RT 19,0j.J$ 



t_ET X = INT 
LET Y=INT 
LET Z-TNT 
l_eT U = IHT 
IF Z=© RND 



+ 1 
+ 1 



(RND-i-DJ 
(Rt^D*0) 
fRND*3.1 
tRND*3) 
IJ=0 THEN 



GOTO 33 



3i&0 
3T0 
3a0 

3^0 

HRRK 

400 

410 

430 

THEN 

43 

^^HRK 

440 
OT f H 



IF Z=S THEN LET :7=-J 
Ir^ Us2 THEN LET M = -l 
DIH K (LEN J$.. 2J 
FOR L-1 TO LEN J* 
REH SINGLE SPRCE 

& IN NEXT LINE 
IF <i%i.L) =•• " THEN 
LET X=X+2 
LET Y=Y^-U 
IF X < 1 OR 
GOTO 290 
REH SINGLE SrPPiCE 

S IN NEXT LINE 
IF (NOT H* (X, yl =" ".> 
« fX Y I =._>$ (Ll :» .^ THEN 



JH cutnT^ 
GOTO 480 



X>D OR Y<1 on Y>S> 



IN QUOTE 



4 

!•% 
4 
4 
4 
HI 



S0 
5© 
70 
tLJ 
30 

Q0 

95 



( L ,. 1 J kX 
( L . 2 ) ST / 
RT 19, L -a 



HHR^ /r-nnr 



LET K 

LET K 

PRINT 

+ 12SI 

r-iEXT L 

FOR H-1 TO LEN 

REM SINGLE 5PRC-E 

RRKS IN NEXT LINE 
00 IF J*rH>=" " THEN GOTO 54-0 
10 LET M«(K<M.l) ,K CM .2.^ > =^»» fH> 
IF R*="N" THEN GOTO S4C» 



J» 



JH 9'LiDrr 



530 PRINT RT K <H, l"* ^>< f-H,^.i ,. 4.L*.f.*r< 



J4© NEXT M 
-.50 NEXT Q 



556 REH IS SPRCeS IN NEXT LINE 
SS0 PRINT RT 19,0;" 



5 
5 
& 
H 



8< 

e 

5 

5 



6 



M 



70 FQP N=l TO D 

©0 FOP P=l TO D 

as REH SINGLE ^Plf^CE JJ^ iPliPT^ 

RRK5 IN NEXT LINE 

90 IF NOT H*(N^P>=" " THEN GOT 

00 LET P«=CHR$ <JNT J.R.MD.^P.P.t .*n 

10 PRINT *:*T N,P,P* 

20 GOTO &4 

30 PRINT AT N,P,H*fN..P> 

40 NEXT P 

50 NEXT N 

60 PRINT RT 19, 10; ■'FINJf>.HEr>"" 

70 PRINT RT 20,0; ''.PRESS «N>' H£ 

FOR RNSUERS'* 

S0 LET 0$=INKEY* 

^0 IF 0* = "" THEN BOTD f-E*?* 

00 FOR N^i TD D 

10 FOR R"l TO D 

15 REM SINGLE SPRCE JN OUOTE 

RRKS IN NEXT LINE 

£0 IF HJVN.PJ-*' " THEN GOTO ?* 



730 PRINT RT N,P;CHR* /mnF .>:kSJ 
N..P1 +123^ 
74© NEXT P 
750 NEXT N 
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J.K. OREYE SOFTVA/ARE 

'Without Question the finest machine cade games, avaiiab/e 

today':. ..„.J.M HOWL AND PTotliici i^iio^^n rof W-H, SMITH. 



OAMUTAK 1 tar 1M -^ 

Ifi O^mn inci ASTEflOlDS UFO 



PftQBABLY THE BEVT VJHUC Ik TAPf HVAILABLC 



CODE. 






Ih uir-yK A4^ii;^fMyTi# of our i;4f?>(WEiln^ 








mtrflH 

:eHj* Sp«ci» B«n)« Set 



^mUMMl Can v^m movt )•«• Pyiwrvca? MaM • ^rnnUk* rwl 
¥«rna"« SAVE COFt RsJflnilT OS utt; 



GAHCSTAPf 1 f» 1IH 




' ' ' ' i'^lcmk. an Eiii Ha ih* t^w\ ts^et^, 

arid l!n^# 1 U'.. inlrivl* r^fit^iv 4^ iH^tf 

NOTE fhii 4 NOT ana «« ih« naci<upii« Misw} ia< 

Adiuvntunai as hA3 eHhv'' . 
'An ttCtl^t adtficfrvf .. ■ Aor i»*p rou annutAf 



aAMavAn * i» i«k . om* t4jt 

*ie HNMrttit MAZt Th« t>^ lo r,.4i All 6!h4«i 

UnCi«^*iab% WiJ^i" -i' Ca« v«u Ftn^j yCu' na^ tt^roLdTi )h« 
Mtj«r tpifl E)ciT « tn*n» twTWMfw« bui irwnioit ■ 1 fttH, 

nMrariJi vou nn turt pa<*p«c Tni*i I v<hi v* nt^utt 9ii«n a«yining 
Ui* itH baf[x*i 

'30 mCVtSTfH MAlt i en* A«/ M*n« iT itaw iwn «gf nrw 
£)9r' CQMPuTin & VlDfO GAMES 

iXCOWPVTfNG 




GAMrSTAPf S*u.HK 

-30 DtrtftlDCH Jne dJunui* 



_»^»H 

Snacr Ovn* Swp*' '<it 
'.' • lo .1 3 i-sfnon (*f ih» Aicade tavo^ta teu 'u .-r 

' . •...!• ft((h(an tmtpiT winkHH Tha bachoiop movat i***<i 
, ' . ' ,"^. c <^f up w dtntm 46 fhghi i]iiiK««t>f I. luti a» ■■ tni 
.,.. .• f»% «>TiFi(j ,11 Buf mafv YOU Afl£' Ti*# E'liH^y SAuUtr 

. }Oer" WwarA VDU IP 30 ind aheot rOu tl V<*u W 1ll>i«)nt f<m» (hatiio 
» Sts-M Stl*<>gltt, AJftivJf. Ptniufrtfy f<?rwp^ BlM apti iffw iJiiy f ll ^ iH" 

■^ ^» votir fonatirtfl honia e4anai. 6*:Ji*<ip of Slan, Mtlaon. tttfom^m 

PLMH* U-aii* t^^ ^hQhv Baa<^ uo lo 4 En«n>i SaiKVri and >9l court* <■ 4)1 <ii 

Jt SmUH HtT at Iht Jtl Mki«iyr ETwaf of »n o«tar 
eOPYl, a gmr» not n ba mlaaadi 







OAMISTAPEIf[>f IK 



, onhr £f H 



^ 



LJ 



"iHEAKOUr Su^v fail Fui Sfraan D«plav Oarw Voy 
J -. "■> lavot^m *<#t an aMad tunv St* Nom fnuch Mooav 
vQiJ L*<1 Ai^^ ^iij Aftt£<^ The pounth conwl 10 Dolliri All 
i«i UaE^PMva C««l« tit ftaf Atlttn M>ih J Spa*Kli. 2 Bal S<»i 
and )hr«« ingtH Df ratpoun^i Th« baar AHCAKOUT irmuni] 
wyf at I>i4ci"(;( vou CMi i^j a*i»>^< 



GAMES MARKED MNCL. MACHINE CODE 

Pticei include VAT and UK P. & P 
4 Add BppfopriflH" Poiiaqe on FQr(>if)fl Drdi*ril' Ch^u^rt'P i lo 

a.K.CBREYE SOFTWARE 

Dept-ZX; 16 Park St„ Bath, Avon BA1 2TE. 

CfiEOlT CAnOSAL£S: Pfiofie. 01-920-92 32 l9 i.m - 7 f.m.i 
f OR (NSTAMT DESPATCH 



I* rsuorattt Is lacbffnvtuinnQ. ouf rtnatol OMmTiVCS 
■n iloehad bv th* haltta n wa ItO'** 

fifOflGES a»P«rtSr ftf^tDi, Avon 
MICROSTTLE 29 B at mHia <.#n«ifcMif> H^. e»tft, Anwi 
MICnOiVAItE 13tW«tnnnoMJ LtnCttltt 
SCREEN SCENE ^M S^ Gw4<H R^ . C^»ll«nh«rn OlM 
Vt H SMimt " ■■ :;,\f B'*'ii-ii«» 

/EDHntA '«4jlLi)nn Kinw^ flduiTKiTti^uIti [k>rv)1 



iRAUE & EXPORT ENQUmiES WE LCOME 



£ 



ZX81 M.C. 

16K 
SOFTWARE 

ZXC ARCADE PLUS PACK: 

SLOT - A graphical simulation of a ffult 

machine. Wsth Hold and Nudge features- 

BREAKOUT + SUPER PROGRESSIVE BREAKOUT 

DODGEMS - with increasing difficulty. Can you 

evade the computer cars and clear all the dots. 

LIFE — On B maximum 64x46 screen grid 

Send cheque, postal order for £7.95 to: 

A. READMAN 
SOFTWARE, 

16 South Row. Eidon. Bishi^ Aiicklanct, Go. Durham 

DL14 8UT 

Mail order only, trade enquiries welcome 



J 




UR 
EFF IC lENT 




— lmprov« your ZX BASIC progrAmm»ng tkllli wiih 
thi; fi«w l^ooh. 

— AssumM knoMl6dg« of ih« SJnclBir ZX8I BASIC 
manual only, 

— Covers many tschnlquAi for apwd, apacs saving 
and "good pracTtca" 

— Ifluttratftd by ovar 2& uaflful and enjoyebl* 
ptogrartiB. damonairaiing tha rula* d-ascr^bed, whMa 
makifif} th*maAtaff«cllvau»ao< 1K. 

— MariY of tha prlncipfaa ll^ttod are of mora ganiaral 
ap^lkatian, mast particuturly to ZX SfECTflUU 



- Sander la: 



Ivor Killarbit«, 

!0. Elson ttoad. 

Formby, 

Uvarpool L37 ZEG 
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There's no special reason for 
our choosing these particular 
add-on m^'mones, and thoy dif- 
fer quite a lot in theit price (from 
£20 10 About C55) and in their 
fgcilitias. They are aimed at dif - 
fartriK markfltH to $om« «xtam, 
and should not be directly com- 
pared without bearing tfiis in 
mind. Hopsfully, though, by 
discussing each of their 
features end quirks I may be 
abia to give you sorne idea of 
wliat you might be looking for in 
B RAM paci<. 

The main five RAM packs 
being considered are all 1 6K 
bvta ones, although (wo of 
them have bigger 56 K byte 
sisters {and I wili mention these 
too). I'il also be comparing each 
of them with Sinclair's own 
16K RAM pack to give you 
some idea of how they differ, 
The RAf^/ls are from Byg Byte, 
Taurus, Downsway, Memo- 
tech, and Plessis, 

First, the original Sinclair 
memory pack. Wher\ this first 
came out it was the only one 
you couid buy for your Sinclair 
comouter, and et that time it 
was a compact, reasonably- 
priced design. However, most 
people who bought one of 
these RAM packs noticed that it 
buEzed when in use and did not 
Ilka bfling moved or used for too 
long. Some of the Sinclair packs 
ov^rh^Bled quickly leading to a 
'crash', and some needed only 
to be moved a fraction for the 
memory to be lost and the now 
infamous 'white out' to occuf. 
So*Tia people helped these pro- 
blems by taking the ft AM out ot 
Its case and using vaseline on 
the rear connector but these 
modifications seemed a bit un- 
necessary. 

By ttie end of last year, RAM 
packs had hit the market which 
were more reliable than 
Sinclair'^ and didn't buz^. By 
the beginning of this year these 
RAM packs were also selling for 
some £10 lesa than the 
Sinclair, which more realistical- 
fy reflected the drop in the cost 
of electronic components over 
the last two years. 

Now there are at least a 
dozen 1 6*^ RAM packs for the 
ZXBI on the market, and 
itnowing which one to chose 
can be difficult. A price war 
seems to have started over the 
past three months to see who 
can sell a 1&K RAM for least. 
One of the earlier RAM packs to 
be launched was Dowr^sway's 
16K one, although It was sold 
through Hilderbay. Buffer 
Micro Shop, and JRS. Now 
Oownsway distribute RAM 
packs themselves and have ad- 
ded a 56K RAM to their range. 

Their Ti 6K RAM pack is very 
small and light. It comes in a 




sweet 




In this review, Tim 

Langdeii from west 

Duiwich looks at a 

number of RAM packs 

and assesses their value 

for the ZX81 owner. 




black plastic box with a gold 
plated edge connector pro- 
truding from the bottom. It is 
simple to slot into The rear of the 
ZX81 in the same way as the 
Sinclair RAM. However, it is 
lighter than the Sinclair and has 
a foam strip across it which 
reduces wobble (and hence 
potential eras hast to a 
mihimym. Unlike the Sinclair 
(but like all the other RAMs in 
this review) Downsway'sRAM 
did not buzz whan in use. In 
fact, my main complaint jif not 
only) about it was that it had no 
duplicate edge connector at the 
rear of It, which means that it 
must efther be the only add-on 



at the back, or at laast the last 
to be added on. This Js true of 
the Sinclair RAM pack too, of 
course, and many others as 
well. 

The Byg Byte RAM pack ts a 
newer addition and true to its 
name is one of the biggest 1 6K 
RAMs on the market. Byg Syte 
claim that they put it in a large 
black plastic box to improve its 
stability. But this means that it 
is about three times the size of 
the Down sway RAM and not 
really any less stable, and I have 
my doubts about their reason- 
ing. Nonetheless, it was also e 
reasonably stable RAM pack 
which ran happily for hours. 



Unlike other RAMs it has a 
power-on light-emitting diode 
which lights up to tall you tha 
RAM is switched on. I must say 
that I did not see much point in 
this feature other than to re- 
mind you whether the whole 
computer is on or off. Shoutd 
you be curious, 90 per cent of 
the inside of the Byg Byte is 
empty space. . . 

Memotech pioneered the big 
memory scene tor the ZKSI 
when they brought out their 
4dK RAM exter^sion rast year 
Even at about £125 this sold 
well and paved the way for the 
recent 56K byte RAMs which 
have suddenly appeared. Clive 
Sinclair envisaged ZX81 users 
adding no more than 1 6K bytes 
of RAM to their machine and at 
first it was said to be impossible 
to add more than this. The 
reason for this was that the 
ZX81 uses the address line 1 5 
(A 15) to produce the TV 
display and yet a logical high on 
this address line is what the 
ZX81 needs to detect when ad> 
dressing memory space above 
the32K mark, Forthetechnical 
buffs the solution to the dilem- 
ma lies in realising that when 
the M1 line is low and A1 5 is 
high, a display is being 
generated, but if A 1 5 is high at 
other times it must be because 
the line holds a valid address. 
No one, then, was too suprised 
10 see Memotech produce 
another first with a 56K byte 
RAM early this year, but it was 
quite receritly that they started 
offering al^KRAMpack too. 

The new RAMs from 
Memotech are beautifully 
designed and bland in really 
well with the styling of the 
ZXai. They come in black 
anodisad aluminium cases 
shaped to the contour of the 
rear of the ZXB 1 , and therefore 
fit like a glove. There is virtually 
no wobble, but chances of 
wobble can be further reduced 
by using the foam strip which 
Memotech supply. Unlike 
almost all other RAM packs, the 
Me mo techs have a duplicate 
rear connector coming out the 
back. It isthusquite easy to add 
more hardware on. Like all the 
other 1 6K RAM packs {withihe 
exception of the TaurusI the 
Memotech one uses 41 16 in- 
dustry standard RAM chips and 
the whole assembly has a very 
professional feel to it. The 
1116 RAM chips are each 1 6K 
bytes by one data line, and so 
eight are needed for a 1 &K 
RAM. But these chips whilst 
popular are not best suited for 
the latest micros. They need 
not only the usual 5 volts to run 
them but also a - B Vend 1 2 V 
supply. Makers had thus been 
waiting for the new 64Kby- 
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Qne chips to come dovi^n io a 
reasonable price for these only 
need a single 5 V supf>lv, tifB<M 
very (fttle current , and you need 
only eighi of them fof a poten- 
tial G4K bytes of memory! 

Memotech were the first to 
use these new 4564 chips, 
soon followed by others such 
as Downsw$y. Both ihe 
Memotech and Down$wsy 
larger memory packs are almost 
identical to took at as their 1 6K 
counterparts. The major dif- 
ference bet^ween the 
Memotech packs is thm the so 
called 64K version has four 
switches vislbie in its rear 
which allow you to switch oui 
the area between 8K and 1 6K 
In the memory map in 4K 
blocks. This is an e^ceilent idea 
and I hope other manufacturers 
wifl follow this lead. 

The microprocessor in the 
ZX81 {the ZSQAi can only ad- 
dress 64K of memory and the 
first 8K of this is taken up with 
Sinclair's ROM (RaadOnly 
Memory) containing the soft- 
ware to run the machine, pro- 
vided the 8ASIC and so on. 
Therefore the very biggest add 
on memory can only be 56K, 
and it was rather misleading df 
Memotech to refer to it as a full 
64K RAM pack. To contuse 
matters, many other manufac- 
tuers copied Memotech's use 
of the term '64K RAM pack' 
iust in case you though the 
Memotech one was bigger! 
Both the Memotech and 
Oownsway 56K pack*; can be 
obtained by part exchanging 
your 1 6K RAM . Memotech give 
yoij three months to return your 
1 6K Memopak for an upgrade, 
whereas Downsway seem hap- 
py to consider any 1 6K RAM in 
workingorder in part exchange, 
In use the big RAM packs are 
identical; giving 16K or RAM 
tor BASIC programs, the top 
32K ares where you can store 
daTa, arrays, etc. and the 8K 
spece between 8K and 1 6K 
where machine code can be 
run, or programs or data can be 
stored for transference bet- 
ween programs (this area of 
memory remains intact after 
NEW or after loading another 
program). It is important to 
remember, though, that witfi 
one of these bigper memories 
you have mapped all the 
available memory space leaving 
none for other add-ons to use 
such as character generators, 
soynd boards, or memory map- 
ped 1/0 ports. Only the 
Memotech allows you to add 
something between 8K end 
16K, but marty add-ons are 
mapped in the 32K region and 
are thus not usable. 

The RAM pack from Taurus 
offers the unique facility at 




Tt— RAM pttk tiHi tooikit from Taurus. 



either being a 1 6K RAM or a 
1 4K RAM with a 2K monitor on 
EPROM (a form of ReadOnty 
Memory), Unlike all the other 
RAMs the Taurus fits to the 
ZX8 1 with e ribbon cable and is 
contained inside a black plastic 
covered aluminium box. There 
is a switch on the outside of the 
box to switch in and out the 
monitor facility. Beceuse of the 
use of a ribbon cable to connect 
this RAM pack it is free from 
any problems of poor contact 
and wobbling. If you are in- 
terested in serious programm- 
ing using machine code, then 
you may fir\d the Taurus 
monitor very useful, I found 
some of its capabilities almost 
awesome, and nearly all of 
them very useful. Briefly, the 
monitor allows you to do hex- 
adecimal arithmetic, set/clear/ 
or display breakpoints, copy 
data from one area of memory 
to another, do decimal to hex 
conversion and vice versa, fill 
en area of memory with a cons- 
tant, move the contents of one 
area of memory to another, 
read/ write a port, display the 
state of the registers, display 
the contents of DFILE DFCC 



VARS and ELINE, write 8 REM 
statements of any length, 
tabutate the contents of 
memory, reset the stack 
pointer. . . and more. To give 
an idea of its capabilities^ I 
wrote a REM statement of 
204B dots with one command 
to the monitor and filled the 
REM with the entire 2K of 
memory used by the monitor 
with another simple command 
— alt in a matter of seconds. 

The usua) method of typing 
in 2048 charactersand running 
a FOR/NEXT loop to load the 
data into memory seems 
ridicously slow by comparison. 
The RAM pack part of the 
Taurus uses the less well 
known 2118 low power RAM 
chips. The RAM performed 
perf ectiv well, but I did have a 
reservation about the availabli- 
ty of the chips should anything 
ever go wrong. 

Finally, a new RAM pack has 
just come into the market and is 
manufactured by Plessis Elec- 
tronics. It has been introduced 
at the very low price of 
C19.9S, undercutting the 
cheapest other RAMs by up to 
C 1 0. It comes in a black plastic 



box similar to Byg Byte's, but 
about half the size. Like thi 
other RAM packs it has a gold 
plated edge connector, arvl 
does not buzz when being used 
Plessis seem to have succeetj' 
ed in producing a reliable 'no 
frills' RAM pack which works 
well and is at a rock bottom 
price {in fact one wonders hoH^ 
they are making a profit), i 
would have preferred to set 
Plessis use a foam strip xa 
reduce the chance of wobble, 
but that being said I had no pro- 
blems with programs crashirig 
either due to wobble or 
overheating. 

In terms of value for money 
the Plessis must take the pnxe, 
flSthough by the time this 
review appears no doubt other 
RAMs will have been broughl 
down to about the £20 to £25 
mark- The Byg Byte wort(ed 
well but was rather large than it 
needed to be and at around £ 30 
had little to recommend it over 
the Pi ess is at about £20, 
Sinclair have just brought thfj 
price of their RAM pack di 
to about £30 too, and are iio 
doubt partly responsible for th« 
low price trend which begani 
around the time of the Spec- 
trum's launch. But even reduc- 
ed in price there is little to 
recommend the Sinclair offsr- 
ing either for it is still more Ijkelv 
to overheat than the others and 
makes en annoying buzzing 
sound. The Oownswsy 16K 
RAM is a very neat, srrall aria 
and fits very firmly onto thi 
ZX8 1 . It is still worth consider- 
ing at around £25 as a streriig 
competitor to the Plessis, arwJ 
may of course be cheaper soon 
Their 56K RAM pack at ebou: 
£60 (£47, 50 with a 1 6K pack 
Traded'inl is good value and 
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StmpiffifiitioutsfrofnJ.K. GroYO s 
"GAM^SrAPi 1" 
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'CRft.Si1-UHN&ir4G" 



KflL^JT^OSCOPE" 



Z-C-H--T--G 




Bulls' to pr^-computer 
veteraris) where the player has 
to guess a four-digit number. 
They VB done wftll to fit it into 
IK, and I found it quite hard 
linte my u suaJ stra legy d oesn ' t 
^ly when duplicated digits 

CRASH LANDING is a stafl- 
dard lunar lander program , and I 
*its disappointed to f^rvd that, 
having cfashed. I wasn't told 
Mhat me crater I had made! 



Of the graphics games, KL 
INGONS and ASTEROIDS are 
pretty mych the same program; 
You move your ship loft orr ight, 
ar^d rheopposition scroll steadi' 
ly up towards you. The dif- 
ference f 1) is ttiat you have to hii 
the Klingons, but miss the 
Asteroids- UFO has another 
twist. The flying saucers Stay 
put, while your laser base 
speeds automaticaliy from left 
to fight, and you have to judge 



the correct moment lo fire a 
missile. Similarly with 
BOMBER. Yog have to decide 
when to release the payload to 
hit the dam, and your bombing 
runs gets shorter as your aim 
improves. 

ARTIST is a standard plot- 
ting program, allowing you to 
draw with pixels directed by the 
cursor controls. A COPY state- 
ment ia built in. so it is possible 
to copy the screen onto the 



printer wfthout stopping the 
program. KALEtDOSCOPE pro- 
duces a random symmetrical 
pattern with pixels winking on 
and off. Hypnotic stuff. 

The last program on the tape 
is GUILLOTINE, which is a two- 
player hangman game with a 
ggiriotine instead of galfows, 
Vou can guess what happens if 
the player loses ThanJc 
goodness it is not in colour. I 
was very impressed with the 
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Tft* t**m ffxym Mmcrofucs 9t » t« 
c*f)t cotnfiut*r show. Ttmf at^ 
{ffoif* f»ftt Kmn Mmtidonmld, Hon 
BiiStlf. Jmtnas Stm¥9iitoti gnd 
Jonathan Crmnj ton, 

emognt which had been packed 
into 1 K on this one. 

Clear and simple instruc- 
tions are given fof each game. 
prwl I httii no problems w^th 
loading. I found no errors fn any 
of the programs, and they in- 
cluded 'data validation' 
routines whSTO possible. For 
example, in ARTIST you 
couldn't plot off the screen, and 
similarlv vou couldn't go off the 
edge in KLINGONS and 
ASTEROIDS, t would hope ihgt 
mosi new ZX8 1 owners would 
soon be writing their own Lunar 
Lander and Mastermind gsmt-s. 
but if they are in a hurry to see 
what their machine is capable 
of, then this tape provides ten 
good exarrtptes. 




Here come de calaxians 

Always daring to brave the dangers of deepest ZX Space, 
Jim Robart talces on the might of Artie's calaxians. 



My first reactlof* to the title 
page, was "Wow", The ZX 
CALAXIANS opening frame is a 
stunr^er.Myfirstreactiontothe 
appearance of the program 
when running, a mob of the let- 
ter V hovering ahead, a vaguely 
man-shaped thing {the 
'spacecraft') built of standard 
iQraphiC Symbols underneath, 
was a disappointmertt. 

I had not reckoned on the in- 
telligence of the Gelaieians 
themselves, "This is simple," I 
thought, and proceeded to be 



wiped out with a miserable 
score of 20, for hitting one, and 
one only swooping Galaxian. I 
decidetJ to concentrate a fit tie 
more, and after five games, had 
managed to score as 'high' as 
90 I soon learned that swoop 
ing GalaKians were to be 
feared, and they seemed 
almost impossible to avoid - 
From time to time my program 
crashe<l, if I wasi^oldingdowna 
key when a new man was made 
available, but I imagine (hope I 
this was a quirk of my particular 
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tape, and not a generaf fault in 
the program. 

ZX CALAXIANS runs en- 
tirely in machine code, and 
needs 4K. The program listing 
consists of a screen long REM 
statement, a SAVE line, and a 
RAND USR line. The program 
runs itself after taking about a 
minute and a half to load, ff it 
crashes, GOTO 20 will get it 
running again. The title page is 
deleted by touclning any key. 
The "5" key moves you left. 
"8" moves you right and you 



tire by touching the "0" . f*oinn 
are scored by hitting Galaxiani 
tn formation (10) or when 
swooping (20). Despite thw 
graphics, which are more 
Sinclair's fault than Artie's, this 
program - written by Wtlliam 
J. Wray — provides a good 
emulation of the arcade game. 
If your nerves can stand ar^ at- 
tack of swooping graphics 
symbols, buy it for yourseff as 
an early Christmas gift. 

A trie's GatBMts/iS fwoop: 
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If yoKt've ever jfryflgled wtth o personol or business 

decision - and who hasn't? - you con appreciate the 

power of DeclsionMaster, the new dedsion-moking 

computer software from Syntonic Softwore Corporation. 

DeciiiOfi-moking is on important port of our lives. We're 

foced with deciliOns on how to run our businesses, how fo spend 

our money, how to do our job*, how to core for our families. In the 

nol analysis, it is our ability lo make good decisions that will 

determine our hoppiness and success. 

Yet most of us moke the majority of our decisions with little or no 

thought! Few of vi hove a system for oncilyzing i4ie factors that effect our 

decisions - even when those decisions may chonge the course of our lives. 

DecfsionMaster - one of the most powerful ond unique took available to on 

individual - was designed to change oil that. It gives you access to businesses most 

^^^^— sophisticated decision -mo king theories. How does it work? Once you select the type oi 

^^^ decision you wish to make, the program will utjliie one or more of the basic sequences 

^T which are based on these decision-moking theories {weighted factor arvalysis, Boyesion 

analysis, and present value ono lysis). You don't have to know anything at alt about th^se 

theories because they are huift into [>ecisionAAoster's atgorithm$\ You will be guided smoothly 

through eoch sequence by instructions on the screen, entering data relevant to your decision > 

DecisionMaster does the resti 

How will DecisionAAoster improve yoyr decisions? It tets you deter mirw tfie re/of iVe importance 

of the factors that affect your decision ortd compare these factors for each choice confronting 

you. It lets you exomine your choices in the light of possible differeni future. It lets you consider 

the time value of money v^^en making investment decisions. As o result il gives exlroordinory 

power, accurocy and clarity to your decision- making process. 

Once you use DecisionMaster, you'll never make another decition without itf PRICE £29. 95 

DISK 

supmsemPT 

Using your SUPERSCRIPT Modified SCRIPSfT* Word Processor and a compatible printer, you 

con now underline, boldface, insert text during printout, slash zeros, set type pilch, subscript 

and, of course, superscript! You can even read your directory ond kiN files without ever leaving 

SCRIPSITV PRICE £25.00 
DISK 

MASTER DIRICTOAY 

Wasn't it yesterday you threw the cot into the woshing machine becouse you couldn't find vrfiere 

you hod put the fast Adventure game you hod saved or was it thot you gave your mother in low 

the leftover curry because your three year old hod mixed vp oil your data disks and now you 

don't know v^ich one is which. Well cheer up MASTER DIRECTORY is here. The M.D. is a 

storage progrom that reods the files on your disks, stores the name, extension and even records 

tfw free space on each disk. All you do is number your disks. You con use it alphabetically or 

seorch for name and ext seorch for free space. Store 5000 files or 320 disks. 

Requires one disk drive. PRICE £21 .00 

DISK 



SINO 75p FOR FULL CATALOOUi 
(Rafundable against purchase) 
DEALER ENQUIRIES WELCOMI 

ANGLO AMEIUCAN SOFTWAIS 

Birminghanne] MAG 0^1-7713995 
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ZX80 programs 



ZX80 owners find that there is stUI a lot to be learned about their 

machines even after having them for a year or two. Some ZX80 

owners have even formed a society to preserve their machines 

from the onslaught of new zx computers from uncle Clive. 

J. Calderwood of Ballymoney and Fred white from Borrowash, are 
two ZXSO owners who believe the computer Is far from past its 
peak. And they've sent us these splendid programs to prove it. 




findin 




and 



J.R, CsfderwooeJ challenges two 
players to this game, which uses 
a 1 K ZX80. The object of "S&ek 
ie 10 occupy the same position 
on the playing area as your op- 
ponent, The player moving onto 
his opponent's positicin i$ 
awarded points depending 
where oo the playing ar«a they 
are. For example the top of the 
area is less valuable than th» 
bottom. The right is slightly 
more valuable than the left. 

The two playing positions ar» 
set up at random in lines SS to 
60. This position fs primed out in 
lines 260 to 325, The players are 
shown at this time inside a iOxiQ 
grid and can move around using 
keys 5,6, 7 and fl. Movement be- 
ing in Ihe direction of the arroMS 
printed over these numbefS^ 
After each key is pressed 
NEWLINE must be pressed. The 
number of squares a player can 
move at a time is limited to i 
maximum of 10. In fact it will 
almost always be less than this 
because of the effect of Sine 130. 
This line reads the value of posi- 
tion 16414 and if greater than 
200 moves out of the loop allow- 
ing no more input during that 
tyrn. As this register i'S in- 
cremented 50 times a second 
and works in modulo 256 it can 
be seen that during any five 
^conds there are just four 
secorids during which inpul will 
be accepted. It is surprisingly 
difficult to judge when inputs 
will again be accepted. An input 
of will end tbe turn. 

Although the playing area is 
shown as a 10x10 square it is 
possible to move around outside 
this area. The computer wtll 
keep track of your movemenits 
but will not print your position, 
you wilt need to remember it tor 
yourself! This gives you the op- 
portunity to attack your oppo- 
nent from hiding. 
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5 PRINT "SEEK" 

W DIM PiZJ 

» DIM znOJ 

30 DIM M2\ 

« LET B - 

SO RANOO^AISE 

55 FOR I - 1 lo 2 

60 LET All) ^ ftNDllSSi 

63 IF A(|| \ 6 THEM GOTO 60 

65 IF NOT ((All! '61 10- IKAII) ■ 6J/10J*'2)*2 THEN 

GOTO 60 

7Q IF A(i^ ^ A12I THEN GOTO 60 

80 NEXT I 

90 GOTO 260 

US FOft I = 1 TO 10 



116 

in 

!18 
120 
130 
135 
140 
1&0 
180 
185 
190 
200 
210 
220 
230 
235 
240 
2S0 
260 
265 
270 
275 
280 
285 
290 
300 
310 
315 
316 
32Q 
325 
330 
350 
360 
370 



LETZlli - 

NEXT I 

FOR I = I TO 10 

INPUT Z(l| 

IF PEEK(16414I y' 200 THEN GOTO 150 

IFZd] - OTHEN GOTO 160 

NEXT I 

FOR I 1 TO 10 

IFZd) = 5 THEN LET AIBI - A(B) ■ 1 

IF 2(1) - 8 THEN LET AIBI - AIBI -^ 20 

IF Zil) - 7 THEN LET AlBl - AiB) ■ 2D 

IF Zll) = 6 THEN LET A{Bj = AIB) + 20 

NEXT I 

IF NOT All) - A{2i THEN GOTO 250 

LET P(B) - P(B) * At2J 

CLS 

G0T0 5& 

CLS 

PRINT ",„,„..„" 

PRINT "."; 

FOR X = 1 TO 10 

FOR Y 1 TO 10 

LETZ - t20'lX - U) ^ y + S 

IF NOT All) - Z AND NOT A(2; - Z THEN PRINT" 

IF Afll - Z THEN PHfNT CHH$n4a); 

IF A<2) - Z THEN PRINT ■"■"; 

NEXT ¥ 

PRINT "." 

PRINT "/': 

NEXT X 

PRINT " " 

PRJNT"SCORE"XHH$n48):Pjn; ;P!2) 

LET B - B + 1 

IF e .^ 2 THEN LET B = 1 

GOTO 100 
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M«f$ Landing 



F'sm Borrowash, Derby. Fred 
WhutFe sends us ihis prcgfam 
Ahich also tits wilhin the IK on 
aZX80 

The screen shows the 
spaceship landing with a 
magnifjcatfoni effect when yOu 
drop below 600 fast , You should 



enter units of burn up to six. In- 
puts of seven or above are used 
to abort the landing, if you lose 
your nerve, An input of will 
give you one unn of free fall. The 
units of burn are calculated In 
ternis of acceleration so an input 
of, say, four is equivalen^t to four 
twos, of 16 ones, hence high in. 
puts save fuel, but beware of 
tryrng to save fuel, and enienng 
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PRINT "MARS LANDING GAME" 

PRINT "TO LAND REDUCE BOTH SPEED AND HEIGHT 

TO \ 20- 

PRINT "HIT NEWLINE" 

INPUT ES 

CLS 

LET A= 10000 

LETS -600 

LET C - 60 

LET F = 1 

LET Y-18A 600 

IF A seOO THEN LET Y = 17 - A/35 

IF A/- 15000 THEN GO TO 215 

FOR X - 1 TO y 

PRINT 

NEXTX 

PRINT '■ 

PRINT " 

PRINT ■■ 

PRtNT " ",,;"INPUT BURN \7* 

INPUT D 

CIS 

IFD/6THEN GO TO 225 

IF D=0 AND A/-0 THEN GO TO 305 

IF D = • AND F = 2 THEN GO TO 7S 

IF2'D/C THEN GO TO 320 

IF B=OTHEN LET B- 1 

IF 0/'(2'A)/A8S(Bj AND NOT F -2 THEN GO TO 195 

LETC-C 2'D 



*,;"HEIGHT ";A 
',;"SPEEO";B 
•,;"FUEL '-.C 
",,;"INPUT BURN 



so much you crash. 

With experience, the 60 units 
of fuel (Jine 46) will prove more 
than adequate to both land and 
take off again. Yes, you do have 
to take off again, 

The prograrn wiil not allow 
you to input more burn than you 
have tirne left, use more fuel 
than you've got. or free tall while 
landed. You leave orbit by 



reaching a height of 15000. A 
warning is given when you &re 
running out of fuel. You can on- 
ly land once, If you want to be 
abfe to land more than once, 
delete (AND NOT F equals 2i m 
tine ISO. but this will also mean 
you cannot enter orte to both 
take off and tand again in the 
same move. Therefore, the only 
effect is to reduce fuel. 



160 IF C\0 THEN GO TO 320 

166 LETD = D"2 

170 LETB = B - 15*D 

175 LET A = A - B'D 

180 IF A\20 AND B \20 AND NOT F ^2 THEN GO TO 275 

185 IF A\0TH£NGOTO296 

190 IF C \2i) THEN PRINT "FUEL LOW" 

192 GO TO 60 

196 PRINT "NOT ENOUGH TIME" 

200 GO TO 75 

215 CLS 

220 PRINT "VOU HAVE LEFT MARS- ORBIT" 

225 PRINT "ANOTHER GAME?" 

230 INPUT Q$ 

235 IF G$ - ' YES ' THEN GO TO 40 

245 PRINT 'END OF GAME" 

250 STOP 

275 PRINT "LANDED - NOW LEAVE" 

280 LETF=2 

284 LETA = 

286 LETB-O 

290 GO TO 75 

295 PRINT "CRASHED" 

300 GO TO 225 

306 LET e = B + 19 

310 LET A = A - B 

315 GO TO 1 BO 

320 PRINT "NOT ENOUGH FUEL" 

325 GO TO 75 
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Machine code 



A IK 

Disassembler 



If vou have 16K, it will allow 
you to load 2B0 cod© from 
va<rious sources and disassem- 
ble tK© code into understan- 
d ab I e for m . Who n he was w or ^ - 
ing orv the program, Mfke soon 
discovered that IK woujd not 
allow a full disassembler to be 
written, which is not surprising. 
Therefore, the program given 
here does not print mnemonics, 
but does group the code into 
separate instructions as 
foltows; 



Addrtsi 


Co4e 


Mn»moftk 
4 not printed 3 


13D 


CD520O 


CALL00S2 


140 


3EFF 


LDA.FFH 


142 


C9 


HET 



The address of each separate 
instruction is converted to Hex 
and the code for one complete 
mstTuction is then printed. This 
renders the code into an easily 
un<jer stood form. 

Program Design 

The 280 OP. Codes were 
grouped into tables, according 
to whether they were two, 
three or four byte codes, the re- 
mainder being one byte codes- 
The tables so produced were as 
follows: 



Table 1 


Teble 2 


2 byte codes 


3 byte codes 


06 OE 10 16 


01 11 21 22 


18 IE 20 26 


2A31 32 3A 


2a 2E 30 36 


C2 C3 C4 CA 


38 3E C6 CB 


CCCDD2 04 


CE D3 D6 OB 


DA DC £2 E4 


OE E6 EE Fa 


EA EC F2 F4 


FE 


FA FC 


Table 3 




4 byte codes 




DO ED FD 





These tables were then written 
into the USR routine {see figure 
1 .1 The Op. code byte to be 
decoded is POKEd into address 
16514, The USR routine (hen 
examines this byte and com 
pares it with each look up table 
in turn using the powerful ZSO 
CP!R instfyction. If a true com- 
parison »n Tabic 1 (two byte 
codes) is found, the BC register 
pair is loaded with the value 2 
{Hex or decimal] and the 
machine code routine returns to 
BASIC With the ZX81. the 




Mike Bidden has produced a disassembler which 

lust squeezes into 1K on the ZX81. The main aim 

Of the program is to allow you, to unlock the 

secrets contained in the ROM, so that you can 

gain a working understanding of the routines 

indside it. 



value of USR is the contents of 
the BC register pair and 
therefore if the program RETs at 
this stage. USR is assigned the 
value 2, If no match is found in 
tab^e one, the code jumps to 
table 2 (three byte codes). 

If a match is found, the pro- 
gram Returns with BC, and 
hence USR, assigned the value 
3. Again, if no match with the 
byte under scrutiny is found, 
tflb^o 3 is examined, where USR 
is asstgned a value of 4 . Finally, 
if no match is found, the byte 
must be a one byte instruction 



ami USR is unity. 

The BASIC program, shown 
in figure 2, calls the machine 
code routine and carries out the 
necessary decimal to hexa- 
decimal conversions. Variable 
W holds the USR value and 
prints out ' W bytes of the code 
to be disassembled, in this 
'disassembled' form the code is 
quickly and easily understood. 

Entering The Program 

Type in the machine code 
loader shown in figure 3. This 



loader aHows code to be POKEd 
into REM statement. (After 
REM type in the tetter A, 1 50 
times, to reserve Space for the 
code, I Run the program and it 
will print "1651438 '.This in- 
dicates the first letter A after 
the REM. iThe codef or A is 38) 
Now press Mew line until ad- 
dress 16520 is reached. The 
machine cod© routine is now 
entered m decimal values (from 
figure 4). Newline is pressed 
after each entry. When this fias 
been achieved LIST lir>e T to s«e 
the REM staremeni with the 
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■ 


^■^■^^B 


^^^^M 




^^^^fl Maciitne code 




■ 




^1 






■^■H 






Ryjn 1. 








01 1A0O 


LD6C.1A 




Length of table 2 










USa Routlfis (HsH) 


IE 1A 




LDE 


,1A 
























19 




ADD ML.0E 


Point HLai Table 2 








C«lt 


Mnemonic 


Comrn*nt 


ED 81 




CPIR 






Look fof a match 
















28 24 




JR2 






Jump match fourtd 








3A82 40 


LO A.4NN» 


Address of storage byte tor code lo ba 


18 26 




JR 






Jump 


no match 












diSASSsmbled. Put byte ir^to 


00000000 


N0PX4 




Work 


Space 














accurrfulator. 


01 n 21 22 




















£10000 


LD ML, 00 


CttiBf HL 


2A31 323A 




















OS 


ADO HL,8C 


loads HL with address of start of USR 


CZC3C4CA 






















1600 


LD D,00 


routine, 

Clflar D 


CCCDD204 
DADCE2E4 


Tabia 2 




3 byte op- cod#6 
















IE IB 


LDEJBHaK 






EAECF2 F4 






















19 


ADD HLDE 


Poini HL at start of tsbie 1 


FAFC 
























onsoo 


LD BC. 1 9 HeK Langih of table 1 


00000000 


N0PX4 




Work 


space 












E0B1 


CPIR 


Look for « match in tabia 1 


010300 


LD ac.03 




Value of USR 












282& 


jm 


Jump if match found 


C9 




RET 






Raturn lo BASIC 










18 27 


jn 


Jump no match 


010300 


LDBC,03 




Length of table 3 










00000000 


N0PX4 


Work spacfl 


IE IB 




LDE 


.IB 


















060E10 16 








t9 




AOO HL.DE 


Point HL at table 3 






^ 




1S1E2026 








EDB1 




CPJR 






Look for match 






m 




2e2G30 3G 








23 00 




JRZ 






Jump 


match found 






w 




ia3EC6Ca 








laoF 




JR 






Jump 


no match 






m 




CE030eDB 


Table 1 


Two byte op. codes 


00 0000 00 


NOP X4 




Work 


space 








^ 




DtE6EE F6 








ODEOFD 


Table 3 




4 byiBOp. codaa 










F£ 








OOOO OOOO 


NOP X4 




Work 


space 












oooooooo 


N0PX6 


Work space 


01 04 00 


LO BC.04 




Vfllue 


of USR 












oooo 








09 




RET 






Roturnio BASIC 










01 02 00 


LD BC,02 


Value of USR 


010100 


LD BC.01 




Value of USR n byte code) 








C9 


RET 


R«tum to BASIC 


C9 




RET 






Rtiturn TO BASIC 










Figura 2. 






90 LET V = V+ 1 


Figure 3 










50 


FAS ^ 


U" 


THEN GOTO 90 








BASIC Pmarkm 




100 NEXT J 












60 { 


FA» = 


■R" THEN GOTO I 20 














110 INPUT A$ 


Machine Coda Loadar 




70 ( 


'OKEA 


- 1. 


VALAS 








"DISASS" 




120 IF AS = " "THEN GOTO 22 












80 \ 


SOTO 15 










1 REM "MACHINE CODE" 




130 IFA» - "M" THEfJ GOTO 20 


1 HEM El 50 letter Aa 


) 




90 


NPUTA 












10 PRINT ■ 


DEC AOO V 




140 GOTO no 


10 LETA = 16514 






100 ( 


jOTO 1 S 










16 LETT - 


16S20 




900 DIM Z{4) 


16 CLE 










120 1 


:ls 












30 INPUT V 






905 LET S - 1 


20 PRINT A;" 


';PEEK A 




125 1 


"AST 












22 LET A = 


V 




910 LETX = H«HA/16> 


25 LET A = A 


+ 1 






130 1 


.ETV = 


USRIAI 






33 LETZ ^ 


1 




920 LETY - A- 16'X 


30 INPUT At 








135 1 


.ETA - 


A - 


1 




^^ 


34 CLS 






930 LET 1(5 -SI = INTlY+281 


40 IFA» M •• ■ 


' THEN GOTO 1 5 


140 I 


jOTO 1 S 








25 PRJNT" 


AOD CODE" 


940 LETS = S+1 

f4 ^ ^4 ■ ^ ^ X mir 
























26 GOSUB^UU 

40 POKET - 6, PEEK V 




950 LET A - X 

960 IF A >Q THEN GOTO 310 


Figura 4 


' 


' " ■ ; 


J- ;,i. :■.. 


■;7::,f; 


(df:cikal) 








50 LET W = 


USRT 




970 FORI - 1 T04 




b^ 


■/ 


hh 


M 


00 


m 


09 


22 






60 FOR J = 


1 TOW 




980 PRJNTCHRSiZlllU 
























70 LET A - 


PEEKV 




9S1 NEXTI 




«J0 


iji 


2$ 


2S 


0^ 


25 


00 


237 






flo Gosueaoo 




995 RETURN 


































177 


h0 

0S 


31 

14 


2h. 
16 


39 
22 


00 

21+ 


00 

30 


0f 
32 


















values POKEfJ into it. (With the 
2X8 L (Jispfavirig th^ REM will 


program disassembles data 
tables as though they were pro- 




3a 


k0 


b6 


k^ 


Sk 


^6 


62 


igft 






not cause a system cfash } If 


gram and there is sonie am- 




?03 


2tS 


2t1 


2llt 


219 


222 


?30 


23S 






you make an error enlQnng the 


biguity surrounding the four 




'-^ .^ 




















code, simply press "N" 


(for 


byte codes, However, for the 




2ue 


2Sh 


00 


00 


00 


00 


00 


00 






new address!' Newiine, 


then 


most part, the program works 
























ent&r the address at which the 


extremely well, rendering 




^1 


t? 


00 


201 


01 


26 


00 


30 




^ 


mistake was made f folio wed by 


meaningless code into under- 




P6 








U0 


36 


2k 


38 






^ewli^e), The correct value can 


stand abte form. 




25 


-"37 


177 




Ed 1 


rh&n be typed in. 




The disassembler tends to 




m 


00 


M. 


00 


01 


17 


33 


3k 




cer 


The machine code loader is 


be self aligning, ie if you jump 




V'W' 


W'f- 


F- f- 


f-'r 


r 










50 


now deleted iJeave tha 


REM 


into code at a data byte, rather 




%2 


ii9 


50 


se 


I9li 


195 


196 


202 




h€ 


statement) 


in the normal 


way, 


thananop. byte, it tendstosort 






















it 


The BASIC 


program shown m 


out the programming logic after 




2tik 


HS 


210 


212 


21 S 


?20 


226 


228 




n- 


fi9ure 2 is 


now entere'd. 


The 


about three presses of Newline 
















^M 


■j.^ 




er 


titiefation is 


very simple; when 


and 'tune in' to the op. bytes. 




232 


236 


2U? 


2UU 


HS0 


25? 


00 


00 




i.l 


tun, the program requests the 


The disassembler has 




m 


0§ 


01 


03 


00 


201 


01 


03 




d^ 


decimal address in ROM or 


unraveiled vast chunks of the 






>e 


RAM at whiich disassembly 


ZX81 ROM for the author and 




00 


10 


3U 


2B 


237 


177 


h0 


13 




w 


should start. To test the 


pro- 


should be an invaluable pro- 






















m 


gram, start at 15520and' 


with 


gramming aid for machine code 




2U 


15 


t0 


00 


00 


00 


221 


?37 




KJ 


each press of fMewlin^, the pro- 


writers using only the 1K 






















IS 


gram will disassemble itself as 


machine and for whom, avaii- 




253 


tt 


m 


m 


^ 


01 


& 


00 




»e 


sho^n in 


figure 1. [Except 


able 4K or so. disassemblers 




201 


01 


01 


00 


201 










te 


whenitreac 


has the tables.} The 


are not a practical proposition. 
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THE BOOK YOU'VE 

BEEN 

WAITING 

FOR! 

Examines and explains 

every function 
on the ZX Spectrum 

Just £6.95 



Try this orsgraF' ffof" the book; 

-J* t^Of^ ,X=C^ TO 2S^ 

TO =■ ~ o > a O T Z ITS 

"0 t'^F>U OUEfi l.^SS 17--^ *5 

SO NEXT Y AEi'l li^ <w , i-*t,*i t'!'f\ 




Takes you through pfogramming vour 2X Spectrum Irom first principles 

right ihrough to Such things as defining your own graphics, MERGE. 
READ DATA. SCSEEIM$, POfM and DRAW, 



D^px ZC 

44 iB fstit Co^rt ''cutij 

I < Gtrtmg ACQyJiiMfNQ Aitti vCur ZXQl - f5 35 

( I 20 Simple giectfonc P-fljecu *0' T^e rX3' ^ tfi ^S 

I 1 Mistifi-nj Machine CoO* d^ fOti* ^3(8' - H SO 

I I 3J Amji.ng Gam** tO' It^t 'K ZXS' - tJ 95 

t I *9 Eipl04"ri G*""** '«"■ The 1 K ZXf ' - f 5 95 

I t The G*icwav Guifl* to :♦»• 2XS' *fn) 2XS0 - £6 45 

.1 ifickJM • rota> of t 



THIS BOOK IS 'OTA^LY 
ORIGINAL. IT IS mi 
EASED ON ANY OTHE^ 

BOOK/ I THE PROGRA.^S 
ARE ALL NEW 




Nim* 



A^rtu 



User-defin«d graphics 
criapcer tells you how 
to create your own 
COTMflN gaine: 



ee 
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BOOK reviews 



Caring for 
your com puter 

Reviewer Alex Heywood takes a selection of books from 

zx and computer iTbrary shelves and assesses tlieir value 

for owners of Sinclair computers. 



DON'T (or How to 

care for your 
Computer) 

Wfitten by Dr. Rod nay Zaks, 
the leading lighi of SybeK, 
wWve published the book, 
"DOM'T" is designed to tell 

VOu how to care for your corn- 
outer, and how to avoid doiog 



Ismum operating conditions for 
their computers, Dr, Zaks says 
to the borne user; '"Keep the 
room comfortable f Of a human, 
Vour computer vyiKlikeit, too." 
A simple statement, but one 
whicb bears tbmklng about as it 
may well suggest further think- 
ing, If & room is too coid fof a 
hiuman to work in, what is it do- 
mq to the computer > 



20 Simple 
Electronic 
Projects for the 

2X81 



This book, published by IMTER- 
FACE, who are well entwined 

with the National Users' Group, 
is aimed squarely at 'hn ZK 




I1MPU ELECTRONIC 

PROJICTS 

FORTHC ZX81 



Qr-ali gir*l iiWWputvi'* 




**»**P»^A*.™t 



Ihings which could damage it. 
in America many computer 
rr^eriLjfacturers have been buy- 
ing the book in bulk to supply 
with their computers to 
customers. They have 
discovered that the cost of the 
book is minimal compared tc 
the savings irt service calls it 
produces. 

The book is aimed pre- 
domir^ently at buyers of 
business systems although 
there is specific information 
simed squarely at home com- 
puter Owners. Each chapter 
Starts wJth a section headed for 
the home computer user, and 
afihough some of the advice 
seeins like common sense it cen 
well bear repeating, 

In a section headed 'The 
Computer Room', w^ich tells 
[;omrnercia! operators of op- 



The advice on discs does not 
apply lyeti to ZX Owners, 
though with the advent of 
Cltve's Microdrive it may well 

do so. There are four specific 
bits of advice given on workir^g 
with floppy discs: Protect each 
new diskette; insert the disc 
correctly; foNow the proper 
power-up/power-down pro- 
cedure; and Inspect discs each 
time they are used. We may 
well find That advice invaluable 
when the Microdrive becomes 
available, 

Overall this book is not aim- 
ed at a ZX owner, but it makes 
interesting reading, and coutd 
well make you an expert at ad- 
vising others on what potential 
sins they are committing. 
DON'T for Now to Care for your 
Compufsrf, Df. Rodnay Zeks, 
Svbex, IS8N0 e95B8 065 2. 



owner, but also caters for those 
who have computers other 
than the ZXSt , Author 
Stephen Adams. v*^et1 known 
for his construction articles in 
computer magazines, and for 
his reviews of ZX add-ons, lists 
35 computers (as well as the 
2X8 1 1 which can use the pro 
lects. Well illustrated with cir- 
cuit diagrams and photographs 
(plus a few rogue photos of 
Atoms, BBC Micros and MZ- 
30Ks) the book assumes no 
previous Knowledge on the part 
of the person who will con- 
struct the projects. Advice on 
such apparently mundane mat- 
ters as the correct way to 
solder, and how to read resistor 
colour codes, points out that 
everybody has to start at the 
beginning. 

The projects are varied, and 



t o my i ne K perienced eye , seem- 
ed 10 represent a range of pro- 
jectS^ from the very simple to 
the more complex. To give you 
an idea of the kmdof book it is, I 
shall list the projects: Mains 
operated S volt/1 2 volt power 
supply; a monitor; a universal 
gate; rape recorder control; 
mimtorie; numeric keypad fof 
the ZX8 1 ; giant seven segment 
display; score board; wheel of 
fortune; analogue to digital 
converter IA,D>; light pen. shift 
lock for keyboards; a cheap 
thermometer (if you ignore the 
cost of the computerll; 
graphics ■ function — edit — 
rubout key for the ZXSI; the 
movable occupant'; "unbeat- 
able" burglar alarm; standby 
power supply; mains supply 
filter; a togic probe- The con- 
tents aiso include a number of 
diagrams of basic components 
(although I imagine most of us 
already have a pretty good idea 
of what i loudspeaker looks 
likeL resistor and capacitor col- 
our codes, and useful ad- 
dresses. 

If you are at af I interested in 
nv.ildirig peripherals for your 
^xei, this is Obviously the 
place to start. The text and cir- 
cuit diagrams are clear: the 
photographs give you some 
idea of what the project will 
look like when completed; and 
no prior knowledge is assumed^ 
20 Simpie Ehcironic Projects 
for The ZX8 1 and othar com- 
pufers — Stephen Adams, In- 
terface, ISBN 907563 11 2. 



Fifty BASIC 

Exercises 

Published by Sybeic, this 226- 
page book by J, P. Lamoitierr 
whose field of expertise is the 
use of FORTRAN and BASIC in 
business environments, ia 
designed for those who know 
BASIC, but would either like to 
improve their programming or 
get additional ideas for pro- 
grams — or both. 

Starting with the inarguable 
statement 'the best way to 
learn a computer language ts 
through actual practice', Mr. 
Lamoitier takes the reader 
through a series of completely 
explained eJtercises: statement 
and analysis of the problem, 
flowcharts, programs and ac- 
tual runs. This format will help 
you improve your programm- 
ing. 

The programs are carefully 
and exactly coded. There is no 
"it runs so we'll print it" think- 
ing which appears evident in: 
some other books. Examining 
the listings snd readina the text 



162 



ZX COMPUTING AUG/SEPT 1 982 



«• 



Book reviews 



will teach you quite a bit about 
hoM to improve vour programs, 
even i1 you do not bother lo 
adapt ail of ihem for the ZX81 
or Spectrum. Programs m the 
fields of mathematics, 
business, operations research 
arvd games, presented In vary 
ing fevets of difficuiTv, have 
been choisqn for their 'edu-cd- 
tionai' value as much as for 
their relevance to everyday ap 
plications. 

Many of us who qyite enjoy 
programming, and have 
developed a fair degree of facili- 
ty at doing so. need ideas 10 
spark off new programs. This 
book ^s a great source of such 
ideas. Programs and other 
items in the book inctude'The 
purpose of a flowchart snd hov^ 
10 verify one; a 'flip flop' 
technique for branching; Arm- 
strortg nurnbers; conversion 
from base ten 10 another t>afije: 
determmation of a circle pass- 
ing through three given points; 
plot ti ng a cur ve : calcu I a t ii on o f a 
definite integral; numerical 
evaluation of polynomials; 
sales forecasting; 'Matchstick 
Game': Craps; topo logic at sort; 
linear regression; and the Eight 
Queens Probtem. 

Overall this is a carefully 
written book which, if studied 
and the programs converted to 
run on your computer, must 
enhance your programrrsing 
abiliTv- 

Fifty BASIC Exercises, J. P. 
Lamoitier. Sybex, 089588 
056-3, 



First Book of 
Party Tricks for 

thezxsi (1K» 



Publtstved by Video Software 
Ltd., this sHm {26 pagesl 
volume should not be sneered 
at because of its unimpressive 
sine or presentation. The pro- 
grams are. on the whole, 
original in concept and im- 
piementation, and sfe 
documented in great detail, 
which helps a lot in trying to 
work out what part of a pro- 
gram does what. 

The programs are; Shoot; 
Sketch; Name the Day; Train: 
Onger Wonger; Weaiher; UFO; 
Who Shot JR; Field Gun; and 
Follow Hat. Ignonng the less 
original ones, with titles such as 
'Sketch', I decided to have a 
took at the ones which showed 
a truly creative approach to the 
problem of squeezing a pro- 
grafnioto IK, 

In SHOOT, you are about to 
take a penalty, and the goal- 
keeper IS waiting for you Press 



any key to shoot and the goal- 
keeping attempts to save your 
shot, A running total of your 
goals and his saves is kept by 
the ZX8 1 , The most interesting 
(hmg about this program {apart 
from the fact that you'd need to 
be told what each symbol 
represents, which is neither 
surpiifiing iiui nnporlant) Is a 
line which saves a considerable 
amount of space by using the 
method the ZX81 works out 
logical e;(pressions, The ime, 
350. reads; LET J = A + (S A 
OFI S - r ORS (B + BH, which 
changes The vaiue of the A 
which IS assigned to J only if 
one or more of the conditions 
Within the brackets are true. 

TRAIN produces a little train 
which obeys the "5" (move 
ief t f and " 8 " jmav$ right ) key S . 
Fun 10 watch, but that's about 
ail- The program which follows 



Personal 

Computers 

Handbook 



This book is aimed at those who 
are afraid of computers! At 
least author Walter Buchsbaum 
says so in hts introduction, and 
adds that if you are in ihissitua- 
tion you are not alone. 
" . most people in your circie 
of acquaintances are (also) like- 
ly to be, at least, a little afraid of 
computers,'* he claims. WhiPe 
this introduction seems to have 
little retevance to the balance of 
(he book, it does give MrSuchs- 
baum a chance to ekplode 
some myths and misconcep- 
tions about computers, in- 
cluding discussing the exact 
meaning of the wOrd 
'intelligence' when applied to 



computer but is thinking & 
buying one, and reviews j^ 
number of small systems, in 
cludirig the TRS 80 and thi 
Atan 400, to show which a^ 
plications each machine bes 
supports. 

You'll find It an interestinf 
book, noi least for the pro 
grams (such things as ar 
arithmetic quiz program, and* 
bubble sort! but for the over 
view of the personal compute 
market the book provides. 
PersQn&i Computers Hand 
book. Walter Buchsbaum 
Howa^dWSamsandCo.,ISB^ 
672 21724 4. 



The Explorers 
Guide to the 2X81 

Written by Mtke Lord, guiding 




PERSONAL^ 

COMPUm 
HANDBOOK 




it in the book, Qnger-Wonger, 
shows how to make the com- 
puter draw its own pictures. In 
this case, it draws an Onger- 
Wonger bird which flies around 
the screen in ever-decreasing 
circles. Once you've run that, 
you can use the program for 
storing your own pictures as a 
line of 'data' as elements in a 
string. The computer accesses 
the string element by element, 
and as a result of what it finds in 
the string, draws the picture. 
This program would usefully 
serve as a subroutine in a much 
larger program to set up the 
starling scene. 

Firs! Book of Party Tricks far 
the ZXaJ (tKL Philip Smith, 
Video Software, no ISBN, 



machines, and whether a com- 
puter can be 'smarter' than a 
person or display 'talent'. 

This matter firmly dealt 
With, the book goes on to 
describe 'what computers reai 
ly do', leading through a discus- 
sion of binary numbers to how 
microprocessors work, aod the 
architecture of some common 
memory chips. 

Ascanbe seen from the brief 
discussion so far. this book is 
somewhat different from the 
others reviewed in this section 
of the magazine. It assumes the 
reader has some fundamental 
questions about computers 
which need answering, than a 
need for an undefSt.3nding of 
how modern microcomputers 
are constructed. The book is 
clearly aimed at a person who 
does not yet own a personal 



light of Timedata, this book is 
firmly in the tradition of The 
ZXHO Magic Book, and The 
Atom fvtggic Book . . . only it is 
much thicker than its pre- 
decessors. 

There can be no argument 
about the value of the contents. 
From 'Converting other 
BASICS' to 'Building your own 
16K RAM', there is much to In 
terest and instruct the ZX8t 
owner. The only problem — if i( 
is worth cabling a problem - is 
that there appears to be little 
coherent link between the six 
sections of the book. One 
suspects Mr Lord simply got 
everything he knew about the 
2X8 1 , divided into six separate 
piles, and then called it a book. 

But no matter. The lack of 
structure to the volume is rela- 
tiveiy unimportant, although it 
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1$ i characterisiJc of earlier 
Timedata books. The contents 
are the most important 
aspects, regardless of how 
Ifiey gre arrarigf^d. Several pro- 
grjims {including the worth- 
while simulaiJcin oKercis^e tn 
which you have lo run a com- 
puter software store! are worth 
tie cost of the book atone, 
wh«(^ the harclM/are section is 
Sure to appeal to scidering iron 
buffs. Addmg an additional 
keyboard, connecting a 
moritor aficJ overcorniriig spiky 
(Tiains are among the items 
discussed in an expert manner 
• I his book. 

The section entitled DIS- 
COVERING THE ROJVt includes 
a run down of rr>anv of the im- 
poftarvt ROM routines which 
can be called by machine code 
.'ogrammers. The LOAD and 
SAVE rouimes are discussed 



of a fiurnber of ZX books, and 
we incfude the review here, 
word for word as we received 
it. 

A couple of days ago a few 
packages dropped through my 
letterbox, They did (surprise, 
surprise) all contain books. 

It is amazma what books can 
do. They re -aw a ken interest in 
the black -shelled object, which 
jvJst happens to be calied ZX8 1 . 
There are tots of ZXBIs lying 
neglected in their boxes 
because, frankly, there is 
nothing el&e to be done with 
them. 

You do, however, have to be 
careful with books; some of the 
programs do not lA^ofk. All of 
the ones that I tried worked first 
lime - or were quite easy to 
modify, 

The first book which came 
under my scrutiny was called 



The next one I eKsmmed 
was called Not Onty 30 Pro- 
grams for the Sincfair ZX8f. 
This book IS a collection ol pro 
grams which show just how 
much can be crammed into 
Sinclair 5 tiny RAM chips, Most 
of the programs are games The 
f irsT one i$ a very basic pattern 
generator, though a IK 
Draughts is available later in the 
book. The programmer, how 
ever, has to report to machine 
code for this game to fit into 
Clive's magic chips- 

They are written by a few 
different programmers but are 
allsetout inihesame way. First 
there is a descnption of what 
happens when the program is 
run, After this, the structure - 
or bow the program is built - is 
explained. Then there are notes 
on running it and finally, the ac- 
tual program. 



Tbc Exphrtrs Gaik lo the 

■ZX81 









ar>d the action of the display file 
IS outlined. The major circuit 
S<6nrients involved in producing 
"■"? di<;play are investigated and 
S' IS ieads well into the descrip 
t(on of how to improve the pic 
ture by connecting up a 
monitor. 

All in all, this book will prove 
a worthwhile resource for the 
2tZ\ owner^ with the ROM 
and hardware mformation of 
the greatest value. 
Tfte Bxplorers Guide to the 
ZX8 7, Mike Lord, Timedata, no 
ISBN. 



Out of the mouths 
of lO-vear-oids 

Ten -year old A. D. Lindsay of 
Frodsham sent us in his review 



49 £k plosive Games for a 
ZX8t. This book does not (as 
you will have gathered from the 
title) pretend to teach you pro- 
gramming; it just has page after 
page of great programs Some 
are real oldies, like 'NIM' but 
some are completety new^, like 
an adventure called 'Smugglers 
Bold' which fits in to dK RAl^ 
'81. 

The programs are chosen, I 
am told (it says on the back! to 
illustrate a certain programm- 
ing skill. There is, however, a 
conversion table of PEEKs and 
POKES from the old ZX80 ROIVI 
to the new 8K ROM This is 
very useful when converting 
2 7 ZX80 programs to run on 
the 81 . Many of the program;; 
need extra memory so 1 would 
advise people with only IK 
f^AM to leave this book alone. 



The ZX8i Pocket Book is 
much tsetier than its ZX80 
counterpart. Trevor Toms has 
learnt from his mistakes and the 
book now has more space- 
saving hints and games. One 
very useful routine which he 
discovered was PAUSE 4E4. 
This means that the computer 
pauses until a key is pressed. 

Getting Acquainted with 
yOiJf ZX8 f IS written by Tim 
Hartnell. This is probably the 
best ZX8 1 book around 
because it combines games 
with tips, it contains over 60 
programs. Many of these are 
very short, but there are a few 
good games. If "PRINT PEEK 
16396 -» 256 'PEEK 16397- 
16&09" is used as a direct 
command, it will print how 
many bytes of memory have 
t>een used in youi program . This 



can be very useful if you. have 
only IK RAM to play with. 
There are a few graphics 
routines which show just what 
can be obtained wath a six line 
program. These are listed under 
titles such as Games and Data 
Files, For someone with only 

1 K it iR a good inveftimnnt Thn 
book shows just how much can 
be squeezed into the 81 's mini 
memory, Jf one has 1 6K, one 
would be critical of some of the 
games, though one could 
modify to make them even bet- 
ter. 

Understanding Your ZXSf 
flOM aims to teach you how to 
program short machine code 
routines into your computer. It 
contains 26 basic programs 
and quite a few chapters. 
Chapter Six examines the 8K 
monitor in quite some detail, 
This is written by Dr . Logan and 
it is really for people with no 
previous machine code know- 
ledge. Those who have wilt be 
very disappointed not to find a 
complete listing of the ROM m 
one place. 

The ZX8J Companion is 
wntten for people with the 1 BK 
RAM pack. Without it, this 
book IS of no use. it is not a 
' 'games' ' book but rather a tear- 
ning book, Some of the 
chapters are about saving and 
loading machine code and the 
ZX8 1 as an educational tool. 

Chapter Four deserves a 
special mention because it is 
very good - "Examining and 
using the Monitor" is its title 
and It contains an almost com- 
plete monitor listing. 

(I Shall give each book a star 
rating. Out of fivej: 



49 EXPLOSIVE GAMES FOR A 
ZX81 **"' 

Written by Tim Hartnell, pub 
lished by Interface, £5,25- 

NOT ONLY 30 PROGRAMS 
FOR THE SINCLAIR ZX81 *"• 
Wntten tiy vctrious authors and 
published by Melbourne House. 
C6.95. 

THEZX81 POCKET 

BOOK ■ • " 

Wniten by Trevor Toms and 

published by Phipps Associates 

f:4.94. 

GETTING ACQUAINTED WITH 
Y0URZX81 

Written by Tim Hartnell, pub- 
lished by Interface, C5,95. 

UNDERSTANDING YOUR 
ZX81 ROM •" 
Written by Dr. Logan, published 
by Melbourne House. £8. 95. 

THE ZX8 1 COMPANION ' " ' 
By Bob Maunder, published by 
Linsac. £7.95, 
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Twisting 
and turning 



One Of the most common complaints about the 

ZX81 concerns the 1K provided with the 

standard computer. SIcilful programming can get 

around this apparent iacic of memory as these 

programs show. 

You'll find that studying the listings will give you 

ideas on how you can compress much more 

program than you thought possible into 

the 1K ZX81. 



Alley Driver 



In Alley Driver, written by Said 
Ha$son of Worthing, you have 
to drive a car down a constant- 
ly twisting track. Said ex- 
plains; "The idea for the pro 
gram is noi really ongmal, I 
know, but I think (he way I've 
done ii in this game is, Instead 
of scrolling the screen to give e 
racing car eHeci, as you ex- 
plained m your article or^ Mov- 



3© 



LET 
LET 

CLS 
LET 
LET 
POft 






Inf Gfaphlcs In the last issue of 
ZX Cornputing, the car tan in- 
verse 'H'l r^cQS (jown the 
screen. The effect, I fed, is 
slightly smoother and faster 
than using 'scroll' , 

"After each section is com- 
pleted . the screen clears and a 
new track appears. The pro- 
gram supports a high score 
feature, and after each game 
will ask the player if he of she 
wishes to have another game. 
Pressing "Y" wJII produce 9 
new game,'' 



X=COOE ■■ 

PRINT TAB R; 
LET B=^+ Cf=KCOD^E 

(RND-. 5) + CNOT RJ-lfl 



TO CODE 









9© NEXT N 

100 LET R«X 

110 FOR N=PX,^P1 TO CODE "='■ 

120 PRINT RT N,X: 

130 IF PEEK (PEEK 15396 +35& *PEE 
K 16399) =CODE '■'• THEN GOTO 21© 

140 PRINT RT N-PlyPI,R. ■"M" . RT t* 



1S0 

ie0 



LET 
LET 



R=X 

X=X+ CINKEy$="0-') - (INKE- 








#* .^ Pi 



170 NEXT N 

180 CLS 

i90 LET 3s=S + N 

aeo GOT1D COt-E 

21© CLS 

2SO LET S=S+N 

S30 PRINT , ,, / 

si©' IF H<S THEM LE 
£S0 PRINT "HIGH 
^Y RGP5IN?" 
S&e IF INKEY* = ' 



"5CDR- 



SCrRE-' ^ H , , ^ ■■PL 



S?© IF IfMKEV *="V ■■ THt-N GO Till CO^- 
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Sorting ft out 



'''His utility progf^m, Ifonrt Ann 
'.^afshan of Coventry, sorts a 
ierifls of numbara (positive, 
negative or mixedl into order, 
Wlren you run the program, 
'-yj'W get a prompt as ihftcom- 
; -T^f waiTS for you to enter the 
riumbflr ot <terns vou want 
soried. Enter this number, then 



press NEWLINE'RETURM. and 
then erner the items of data 
or^e by one. Once they are all 
m, the computer will son 
them, then print ihem in order, 
numbering each one as ii prints 
them out, As it is now, the 
computer sorts the numbers 
into descending ordsr If you 
want them m ascending order, 
then reverse the 'greater than 
or equal to' sign in tirw 1 30. 



Permutatlng 



Our ihird program, another one 
b"i^ Said Hassan, calculates 
fpyfTibinations and permgta 

is You are first asked 
/.iich calculation you want to 
perform. 

Lines 300 to 400 check 
tliat the input figures are 
fvumericai and l;ie within the 
mactiine's capabilities. The 
permutation of takirrg n dif- 
'trent ttems t at a time is given 
l-f the formula: 



npr - ni 

in - r)\ 
jnT is n factorial) 

For Qjcample, consider five 
different playing cards that 
have to be arranged m groups 
of three 
n ^ B, r = 3. and SP3 = 60, 

The combination of taking n 
items r at a time is given by the 
formula 
nCr = ^ ni 

«n ^ rJl r! 

How many ways can three 
book titles be seiected from 
five book titles? 
5C3 = 10. 



10 
SB 

3(a 

^ C- 

5© 
&0 

50 

13© 
H« 
12© 
130 
140 
15© 
3.60 
17© 
160 
190 
E00 
510 
ESQ 
S30 
240 
S5(? 

310 
330 
330 

i" , ^ 

3S0 
57© 

-30 

4,l30i 
^l€i 

4.3© 
4.<^0 

4^e 



PRINT 
" PEP 
LET R 
IF (=1$ 
) THE 
PR INT 

LET N 

PRINT 

GQSUe 

LET R 

IF P < 

P-RINT 

GOTO 

PRINT 

LET Z 

GOSUB 

LET e 

LET Z 
GOSUB 
LET C 
IF R$ 
LET Z 
GOSUB 
LST C 
CLS 
PRINT 



""C"" OOH&INIRTIONS" f 
MUTRTIOHS'^ 
j = lNKEVj6 

= ■■"• OR fR*<>"P-' RND 1=15 
W GOTO £0 

■' iNPLtT H" 

3C0 
=URL N* 

■' INPUT R" 

=URU N$ 

=N THEN GOTO 130 

"TOO HIGH" 
/a 

"CRLCULftTING" 
413 

= H 

4.10 

= fl 
_ -p . 

=R 

4-10 
= C*R 



THEN GOTO 240 



Ni 



". A$.- 






THEN GOTO 2^0 



N » ( X i ( = 



IF irJK.EY*-" 
CLS 
RUN 

INPUT N* 

If N$ = ' *■ THEN GOTO 300 
CLS 

FOR Xal TO LEN N$ 
IF tN>tX> >= 0" RND 
■HE*? GOTO 370 
PRINT -ERROR RE -ENTER" 
GOTO 300 

TF UrL N*<34 then RETURN 

PRINT "TOO HIGH^ RE-ENTER" 

GOTO 300 

LET f^ = l 

FOR X = l TO Z 

LET Retfl*.X 

NEXT X 

RETURN 



S 
6 
10 
30 
40 
50 
&0 

■3 

lOQ 

120 
130 

140 
150 
150 
^-0 
130 
190 
1*3 St 



LET V=PI-'P1 

LET X=URL "S" 

LET M=X 

INPUT N 

QIH RCN+Xj 

FOR T=ft TO N+X-Y 

INPUT R<R) 

LET R::fi+Y 

NEXT T 

PQR BsX TO R-Y 

f^OR C = B+Y TO R-Y 

IF Rte> >=l=ltC^ THEN 

LET O-R <e) 

LET R (BJ =fl (Ci 

LET R tCJ =D 

NEXT C 

NEXT B 

FOR B = X TO A-Y 

SCROLL 

PR IHT B -X +Y J* B f e 1 

r^EXT B 



rVOTD 17tJ> 



Getting primed 



Our final 1K program in this 
section is a way of geiiing 
your ZX81 to earn its living 
generating prime numbers. 
When you run the program 
you'll get a prompt. This is the 
number of prima numbers you 
want the computer to generate 
for you. It will then proceed to 
do so for you. printing them 
out as it works them out. If you 



want a permanent record of 
your computer in its prime, 
change line 1 60 to read 
LLPRINT D. 

We modified the program 
slightly to count the number of 
primes it had generated, and 
after running it over fiv& hours 
had only got to prime number 
6030 Isee printout) The 
ZX81 was getting pretty hot 
by then 30 we stopped the pro- 
cess, A pity, as we d iove to 
find out what the 10,000th 
prime is. 



5 LET A=PI.^PI 

7 LET V=,^ + X 

10 LET C5:Y+X 

l=- SCROLL 

-.Z PRINT "HCU HRNY 

., J INPUT P 

3S SCROLL 

1-3 PRIMT R , 1 ; " ** : 2 ; 

.-^0 FOR B-X TO A-D 

70 LET D=D+V 

J?0 LET C=Y+.H 

50 LET E = INT hC-.-Ci 

■00 LET F=D-E*C 

liO IF F=Q THEN GOTO 

::!i;t IF C =E THEN GOT 

1?0 LET C:=C+V 

' -to GOTO 90 

■ =?0 SCROLL 

170 iIE-T tr 



■ It' _■ kj 

-. ■"' 3 1 

■^032' 
^033 

€.037 
60 3 S 

= 040 
804. 1 
^.045 
6043 
T.044 

5046 
5047 
50AS 
^043 
^050 
505 1 



5 OFi^ 1 

5=i&63 

5 9 Ti? : 
5 97 £3 
^- "^ T c: 5 

i-3 7 43 
5974-^ 

f in -? — 1 

=^977§ 

557^1 

5^79? 
=:^-^, C19 

5^863 

E^Ci;= 79 

59-53 7 
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Mathematics 



Lining 
up numbers 

There is something irritating 

about a list of numbers display 

in a tattY and irregular format. 

lUick Godwin from Eyemouth, 

Berwicks decided to do 

something about it. 



Consider the following versions 
of the same sum: 



99,089 

679-0734 

-2 

679 

'186 

46 009 

269,087 
-12 
148 
9S1.08 

2163 1644 



99,09 

67907 

-2.00 

679.00 

- 186.00 

46,01 

-269,09 

-1200 

14B.0O 

981.08 

2163 1644 



The version on the left was pro- 
duced by the following routine: 



100 


LETS 


110 


FOR J = 1 TO to 


120 


INPUT A 


130 


LET B S ^ A 


140 


PRINT A 


160 


ftlEXT J 


170 


PRINT 


190 


PRINT e 


199 


STOP 



into which, of course, I entered 
thevalues whichi warned lo be 
sumnriated- 

This ts very untidy, 

T o start dea ti 1-19 wit h t he pro- 
blem, modify the program by 
adding or changing certain 
tines, as follows: 

t05 LETT^IS 

MO LETX-A 

IbQ GOSUB1000 

180 LETX B 

\B0 GOSUB1000 

The value of T can be ad- 
lusted to change the lateral 
print position, but be sure to 
allow sufficient room on the left 
of the screen for the longest 
number you want to enter - 

The following subroutine, 
applied to ihe above, is suitable 
if you only wish to enter 
positive integers: 

1010 LETX*^STRSX 

1020 PRJNT TAB T LEN X*.X& 

1029 RFTtJR'V 



If you wish to enter decimal 
numbers, but only want its 
nearest integer printed in each 
case, add the lollowingi lines: 



1000 IF X = 
1005 LETX 



5 THEN LETX 
INT IX - 51 



You may want to be able to 
enter either integer or non- 
integer values, and to have 
these printed in full, in which 
case substitute the following 
for the whole of subroutine 
1000 above. 

lOtO LETX* -STR* X 

1020 IFXS(1J = " "THENLET 

XS "O'-XS 
1Q30 FORK 1 rOt-ENX$ 
1040 IFX$(K) - THEN 

GOTO 1070 
1050 NEXTK 
1060 LET XI X$ -" 0" 
1080 PRINT TABT *(,X$ 
10S9 RETURN 

You may wish to be able 10 
enter negative values, in which 
case add the following line; 

1015 IF X {lass ihanlO THEN ir 
X$IZI ' ■ THEN LET 
XS -XS(1l+-0'**X* 
12 TO! 

You may wish to print only 
the firsi n decimal places. For 
example, the addition of the 
following lines would be 
suitable for cash lie. two 
decimal places}: 

1002 IF K- 005 THEN LET 

X^ 006 
1 003 IF X = - 006 THEN LET 

X- 006 

1005 LETX - INT [100 X 4 -6J 
,■100 

1070 IFXSILEN XS - 1i| = ".*' 
THEN LETX* ^X| + '*a"* 

You may wish to put, as I 
have done in my opening exam- 
ple, the total in complete form, 
in which case add the following 
line: 

1006 IF J n THEN LETX B 



Another improvement to 
presentation consists of the ad- 
dition of the following line; 

1000 SCROLL 

You must also amend any 
PRINT in the main bo<jy of the 
program to SCROLL (ie. line 
1 70>, 



Finally, here is a prog-ran 
based on the preceding seg 
ments of program which m 
cepiSi five numbers, adds then 
together, and - ascanbesesf 
from the print out below tin 
listing - prints thern out attrac 
lively. 



XOQ 


LET e=0 




IQfS 


LET T=16 




11© 


FOR ^=1 TO 5 




ISO 


INPLfT 




130 


LET e-D+ft 




14^ 


LET X=ft 




150 


GOSUB 1000 




160 


NEXT J 




170 


PRINT 




180 


LET X=B 




19€J 


GOSUB 100© 




199 


STOP 




1010 


LET X*=STR* X 




1030 


IF Xt f 1) =•' .- fiNO '. 


ipL \x%y ■> . 


0999999 THEN LET X*= ■©' 


+ X* 


1©30 


FOR K=l TD LEN >t 




1040 


IF X* *K) ='• . " THEN 


GOTO 10?0 


105O 


WEXT K 




I0e0 


LET X t=sX * + ■'." 




10 7© 


IF Xt (LEr4 X»-l> =■' . 


' THEN Lfi 


T yi = 


'X.« + -0" 




106Q 


PRINT TRB T-K, X* 




ioa9 


RETURN 

1^3.654. 
,009 
£ . ©6 
J a. 60 
a3333 »S0 

234.T2, 123 





$pv Time 

If you ever decide to take part 
timeemploymentasaspy, your 
2X81 could help you get 
messages to and from enemy 
territory. The following pro- 
gram for the 2X81 has been 
adapted from a ZX80 program 
in the book Si retching Your 



ZXSl Of ZX80 to its Limiti 
(published by Computer PubS 
cations). After the listing an 
two sample messages; the firs 
produced by entering a ke^ 
number of 1 93. the second b\ 
entering 192- 



1© 
20 
30 
O 19'3 

4.0 

O 

5© 
CODED 

f=,0 

70 
50 
S0 
ly© 
110 
120 
130 
140 
150 
16© 
170 
160 
190 



REM EMCOOE /DECODE 

DIM Bt3£i 

LET D=© 

PRINT "ENTER KEY NUHgE.^ 1 £* 1 

IWC^UT in 

IF R<0 OR R > 1S3 THEN C-DTO 4 

PRINT "ENTER HE55P&E TO BE 

iiJP'' . "TO 3S LETTER?' " 
INPUT f*% 
CL5 

FOR C = l TO LEN }=i$ 
LET E>=D*-1 

LET E ( C > =C ODE H * +J3i 
PRINT CMR* EWC.'i ; 
LET R|i=R* (2 TO > 
h-ieXT C 
PRINT 
PRINT 
II-JPUT M% 
FOP C^l TO D 
PRINT CHPt fB(C)-P.^; 
NEXT C 



IF TiNPoT LORm RRI^jD AT LORD P?mNE 
RT SCROLL RT ir T C R RRNC IF RT 
IF PRINT AT IF SRUE COPV RT LOAD 
IF RT PRINT CLS IF 

THIS rS fl TEST TO TRV IT OUT 
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Colourthello is intended to 
riighligfii the sound and colour 
poientfal of ihe ZX Spectrum. 
you'll ^Q« Mhen you fun the pro- 
gram hovtf effective the new 
fwlures on the Spectrum can 
tH. Vou move by entefing the 
number down the aidi;, followed 
by the number across the top or 
bottom, as a single two-digit 
number, For eMample, if you 
vtfar>ted to place a piece where 
[tie bottom ""O" iiS on the boafd, 
you'd enter 64. 



Colourthello 



Challenge your spectrum to a game 

of Reversi with this program 

Colourthello, written by 

Graham Charlton. 



1 REM Colourthello 

5 PRIIStT f\T 0.12; INK 2;"C 






JiK 1.. "O-j iNK fe^'-l"^ INK 3^"0" 



IHK 4; "u^*; 



" 1- -r 

INK 5; "r '"; INK 2; "t'* ■ 



INK 3 



FOR b-1 TO 



I*' 

10 



INK 1.; "h**; INK 6; 

, INK A,, ■* t "J INK 

10 DIH a [ 1& , 10) 

FOR C^X TO 10 

30 BEEP .01.^*010 

4© IF t><?l RNV C<>X ftNV i>%>ie 
AND C<>10 THEN LET a ( b , C) =CODE '* 

30 NEXT C: NEXT b: LET P =0 LE 
T r s& 

70 LET ai:5-S)*CODE "x": LET at 
a,S> =CODE ■*x": LET dC6.5)=C0DE " 
0'. LET aiS.&;-COLE 'O" 

120 INPUT ( INK S; "Do uou want 
to QO First7 "):q5S 

125 CLS : GO SUb 3000 

1S7 PRINT RT 0. ISi INK 2;"C"; I 
MK l;-o', irJK &;"L", INK 3;"o*'; 
INK 4^ "ti"; INK 5,"r"; ink 2;"-t^\i 

INK i;"h'". ink 6; "£"j ink 3; "I" 
; INK * ; " I " . ink S- "o" 

130 if code q*c>CODE "n" RND CO 
DE q»<>CODE ■'N" THEN GO TO 3^ 09 
iS*00 PRINT INK 2 : RT 10. 1& 
^" 

1010 LET S =CODE "O"; LET t-CODE 
"X" LET K=iO 

1B4.0 FOR a =t2 TD 9; FDR b32 TO 9 
1S60 IF a(ajb><>CODE " . ' THEN GO 

TO 1320 
1070 LET qs0 FOR C=-l TO 1: FOR 

d = -l TO 1: LET 1; =0 ; LET f =a ; LE 
T 9=b 
1130 IF a(f+c.g+dJ<>S THEN GO TO 

: ISO 
1140 LET k^K+Xi LET f = f+C: LET 9 
=9 4-d: GO TO 1130 
1180 IF a I f + C . g tfiH < > t THEN GO TO 

1200 
1190 LET q=<i+»i 
1200 NEXT d 
1£10 NEXT c 
1220 IF f =2 DP f 39 OR S =2 OR g «^ 

THEN LET q=q*Z^ 
1230 IF f ii3 OR f =8 OR a =3 OR 9 *S 

THEN LET ^ -^ yS 
1260 IF { f =2 OR f=9J PND (^=3 OR 

qsS) OR I f =3 OR f=SJ BND f 3 «2 O 
R q=9> THEN LET q=q^2 

12S0 IF q<h OP q-0 OR CPND>.3 RN 
D q=h> THEN GO TO 1320 
1290 LET h =q : LET flft =a . LET n=b 
1320 NEXT b 
1330 NEXT a 

1340 IF h=0 RND f =0 THEN GO TO 5 
d&0 

1350 IF h=0 THEN GO TO 137© 
1360 GO SUB 4000: GO SUB 30 00 
^00 PRINT INK l^RT 10.16 



5^10 LET s=CODE "X" 
•Q" : INPLFT r 



LET tsCODI 



S040 IF r =© THEN GO TO 30^0 

2i?50 IF r<ll OR r >38 THEN GO TO 

3030 

£060 LET «-lNT try 10) tl: LET 

-10* INT try lOJ +1 

JLOS0 GO SUB 4000 

S090 GO SUB 3000: GO TO 100© 

3000 PRINT RT B,&f BEEP .25 

*5 

1O10 LET C=0, LET r, -0 

3030 PRINT INK 4, "J 

3040 FOR bs2 TO 3: PRINT INK 

'1; 

3i?60 FOR d=2 TD 9 
3070 IF a ( b^d:i =COC'E "X 
riT INK S; "X " , 
3075 IF a£b,*d)=CODE "o 
NT INK 1; "o"; 
3077 IF afb^dJsCODE ", 
JT INK S; ■■.■■, 
30SD IF afb^d =COCE '.i 

c = c + 1 
3090 IF aCb^d^sCODE "o 

r, -h tl 
3100 NEXT d 
3110 PR INT I Wf 4 ; t - 1 
3 ISO NEXT fe 

3130 PRINT INK 4, "|^ 

3 150 PRINT '' INK 3.. ' : Sive ".; X 



n = r 
RNC 

4; b 

THEN PR I 

THEN PRI 

THEN PRI 

THEN LET 

THEN LE'^ 



NK 2.; Cj; INK 3; 

II in A 



TH 



You have 
1 : h : 
3170 RETURN 
4-000 FOR C=-l TO 1 
4.© 10 FOR d^-1 TO 1 
i020 LET f s.m : LET 9 =f> 
4O40 IF a ( f +C ^9 +d ) < >*i THEN GO TO 

4cis0 LET f-f-»-C: LET 9 =9 +d GOTO 

4040 
40iS0 IF a ( f +C ^ g +d > < ^ I THEN GO TO 

4140 
4090 LET aif.<3>=rf: IF m = f RND n = 
q THEN GO TO 4140 
41 IC LET f = F-C LET Q =9 -d GO Tt' 

4140 NEXT d; NEXT C: RETURN 
5000 IF C >h THEN PRINT 'I <.tL>n., * 

5010 XF h>C THEN PRINT "VOL* won^. 

505©^© Chart I on ISSS; 



■^1* A «^^* * » m ^ 
*—r m ■ r% tJ ^-^ ■■ i t ^^ 

4 . . . O X . . * 4 



I have 7 



vou have 4 



12 
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Ezuc rides on 



Tim HstnelL who once daacrib- 
ed EZUG as sounding like a 
detergent, asked Eric how well 
EZUG ha$ met Its original objec- 
tives. 

"We had only one aim at the 
beginning," was the reply. "It 
was to provide the MUSE Soft- 
ware Library with good 2X80- 
based teaching programs/' 

MUSE is, you ought to 
know, a large active British 
association for educational 
computing. Its magazine, Com- 
putetstVi Schools (pubiished bv 
Heinemann) is very readabte, 
but the members seem lo find 
the Software Library a rrtajor 
benefit. 

Al the time EZUG was 
started, the Software Library 
contained materiel mainly for 
the PET, the Research 
Machines 3802 and the TRS 
SO. The Library has grown 
steadily, but at the time we 
spoke to Eric he proudly noted 
that Sinclair materiai was 
pushing herd for the number 
one spot. There were then forty 
1 6K ZX8 1 pfograms in the list 
with as many more going 
through the rather arduous 
assessment procedures. 

' 'No, I carv't really cope with 
the work , ' ' sa id E r ic , po int iing at 
a cardboard box full of 
unlookedat cassettes. 

"At the moment I have to 
spend at least an evening a 
weak just duplicating the 
cassettes ordered by 
members." 

That task is unpaid, so the 
obvious solution (handing it 
over to the pupils at schoot) is 
not feasible. "1 can't expect my 
students to do a dreary job like 
that for nothing," 

' You haven't mentioned the 
Newsletter, " pointed out Tim. 

The Newsletter started off in 
concept simply as a sheet for 
potential contributors of soft- 
ware. As soon as Eric decided 
to include news, reviews and 
tips, it became a kind of 
magazine. Nine bi-monthly 
issues have now appeared, a 
total of over a hundred tightly- 
typed A4 duplicated pages. 

"The Newsletter has a life of 
its own," said Eric, "I 
sometimes wish it had become 
a real magazine like Interface 
for instance. It's not of course 
prof it making, for the subscrip- 
tions barely cover the costs. 
MUSE paid for it when it first 



Eric Deeson has been running 
EZUC, (the Educational zx user 

Group) for two years now, 
since not long after the ZX80 
Invaded our space. He reckons 
that the Croup Is the world's 

largest for teaching with a 

specific micro; the number of 

folk on the list Is now about 

1500 and almost 10% of them 

live outside Britain. 




Studmnta «s Arbounhotnt Middlt School, Shtffttfd, tr* hickY- 
Tfmy'vt ffot tcctss to 9 numbtr of 2X8 1 's. thanks to ont of Thtk 
i»*ch»rf, $t0vt Ootnm^tt, who h0s dtvtfopinf » nvmbaf of 
mducMtionai pfogtatTts avtilati* ffom tha company EdZX (76 
Gfatmart Road, Dronmht Woodhousa. Shattla/dSie 5PSi 7h« 
fchoo/hms thivt sftfcontainaa mobHa uttHs, ISK ZXBls with TV 
mnd ^Msaatia. Onm of thtm has a prinrar. A sing^ farga TV can ba 
connmciad to any computar for ctass work. Tha thtaa compvtafs ara 
tOffmihar In tNs photo lor a progtsmming group. Normally thay ara 
Spraad around tha school in cl»ssfoofns. 



appear odi, for it wae free thsn, 
and of course they remsii 
ready to back it if necessary. ' 

The Newsletter is read by 
many non-teachers as it is of 
fairly wide interest while re- 
maining biassed towards learn- 
ing needs. The bulk of it is newt 
and reviews (relevant soft- 
ware, hardware and publics* 
lions) but there are plenty of 
tips, program iistings, calls for 
help and notices. Eric's attempt 
to collate all his notes about 
suppliers also led to the EZUG 
Directory, another immensely 
popular publication. "But again 
not a profit-making one," 
observed Eric wryly, 

Tim then asked about the 
Spectrum and EZUG's plans fof 
it. 

"The Spectrum is a beautiful 
machine, of course, but I'm 
rather disappointed in that it 
moved away from the trend 
towards real computing for 
every pupil. EZUG will of course 
service the Spectrum in the 
same way as the ZXB 1 . Maybe 
the micro-drives will get us over 
that awful dupticaiion 
problem." 

"What about Sinclair sup- 
port?" was the nejft question. 
It seems that Sinclair have 
fought shy of coming too doss 
to EZUG , However they did set 
up an award scheme for educa- 
tional software, administered 
by MUSE and EZUG, and this 
was very successful. 

"Sinclair, like us, want their 
micros 10 be accepted in educa^ 
tion for the valuable and effec- 
tive machines they are. At the 
moment there are too many 
decision-makers trained on ter- 
minals who react against 
Sinclair's energy and in- 
novativeness and attempt to 
ban the machines." 

They can't succeed of 
course. Eric reckons that there 
are more Sine lairs in use in 
teaching in Britain than all other 
microscombined. He would like 
to think thai EZUG has piayed a 
significant part in bringing that 
about. 

For details of EZUG. send a 
stampedaddressed envelops or 
international reply coupons to 
Eric Deeson at Highgate 
School, Birminghem B1 2 9DS, 
UK. 

Information about MUSE 
can be obtained from the same 
source, or from Freepost 
Bromsgrove B61 OJT 
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O Level Physics 

Paul Holmes from Sutton coleffeld 
reviews this revision program by 

SCISOFT 



The revision package for O 
Level Physics iiom SCISOFT 
com^s on cassette with a 30 
Itage companion booklet for a 
price of £7.50, 

The booklet contains a brief 
introd uct i on to the pa oka ge g iv ■ 
ing instructions for use, but the 
main part is devoted to over 
ISOdiagrgms - asensibteidea 
m view of the ZX81 's limited 
graph i cs . Eac h d ia gram is fa ball 
ed and some have brief accom- 
panying notes. 

The cassette has eight pro- 
gramis, each using a full 16K 
which is an amazing 1 20K + of 
program power. The first pro- 
gram g i v e s Km ts on rev isi on a nd 
copes for those who are well 
organised, to those wN} are in a 
last rninutes rush. For the later 
iT poruays a gloomy outlook (it 
even draws a certifuciate wjth 
FAtL and the user's name on 
itilf with lines such as 'Panick- 
ing, eh?' and 'H this is the f ifst 
ttmfl you have thought about 
revising then we suggest you 
Try prayer". The other seven 
programs are various tests and 
pfoblems so you can determine 
tvhere the grey area s are in your 
knowledge of the cOurse^ 

I found the whole package a 
very good revision aid and as 
the program says. 'This will not 



pass youf O Level for you', it is 
not all a tutorial but purely for 
revising. There are no explana 
tions irt the problems tests they 
are merety tell you the correct 
answer leaving it up to the user 
to find out how it should be 
done. Parts of the package are 
not quite as well f in-ished off as i 
would have tii^e them to have 
been. PAUSE was used for 
delays which gave a biir^k, in- 
puts were not fully checked for 
illegitimate entries, and 
pointless moving graphics were 
used for the introduction and 
not to illustrate a point. One 
begins lo feel he has his hands 
on Space Invaders, not doing a 
serious bit of revision. 

Even in view of all this, at 
C 7-50 It seems good vaJue for 
money and helps you find out 
how much revision, and of 
what, must be done. Anyone 
considering buying it must con- 
sider the cost of other types of 
revision aids such as the 'Key 
facts cards' or the LETTS rews& 
books by LETTS. These are all 
far cheaper than the cassette 
package but do not hold the ad 
vantage of being able to provide 
an infinite variety of tests. This 
is something that must be 
thought about before a pur- 
chase is made, 



Maths and Chemistry 

in Loughton, James Walsh turns 

reluctantly from studying to check 

out other o Level programs. 



B' 



"l^T-H 3 . 1 



Ski you've come to the time 
when Mum and Dad think 
you've been spending too 
nfiuch time lately .capping 
aliens, killing monsters and 
basically defending the world 
from those phantom Inverse 
asterisks and black blobs which 
are supposed to be the latest 
gstaxian hyperspacecraft. It is 
about time you got on with the 
old school work. But wait! Next 
year when you're studying for 
the exams, yt^^ can tell Mum 
your Eat est program i« actually 
teaching you. 

As far as a lot of people are 
concerned an educational pro- 
gram consists of flashing a cou- 
ple of random numbers up on 
the screen and asking for the 
inswer. But to dispel this awful 
myth, I shall now look as three 
16K cassettes written to help 
vou pa ss Level Chem ist ry a nd 
Maths. I'll start by looking at 
the Maths programs. The two 



cassettes I have for O Level 
Maths are: SCISOFT, Maths 
Part 1 (Part 2 not yet avafeble} 
which costs £5.00, and Rose 
Cassettes, GCE O Level Maths, 
£4.50. 

SCISOFT Maths comes 
complete with a 1 3 page 
manual' OnTy the first two 
pages are dedicated to the ac- 
tual programs; the rest are revi- 
sion notes. The cassette itself 
holds four 1 6K programs, ail of 
which loaded the first time , The 
Mrst program is called REVI- 
SION and starts off by asking 
you how long it is until your ox- 
ams, as follows: 

More than 6 months 

3-6 months 

2-3 months 

One month 

The Big Day 

When you ve picked your 

particular situation, it gives you 

ten pages of reasonably useful 

advice on how to revise, and in 



1, MRTRIX MULTIPLICATION 

S, INUERSe OF t=l HRTRIX 

3, l-^Ui_TieRSE J^lRlTHMSTrC PDDXTTON 

^. MULTIBRSE i:^RITH. : SUeTRACTION 

5. Cf^LCULUS: QIFFERENTIRTIOr^ 

5, CRLCULUS: INTEGRRTIOK 

7. END 

PRESS KEY 1 TO 7 FOR VQUR CHOICE 



IH R SRLC , n SHOPKCCPER SELLS R 

DC^CSS for £2S.Oe 

rr MRD BEEN REDUCED BY iO PER 

SENT. UHAT URS ITS ORIGINAL 
ITTRIL PRICE? 

1., ££S.S5 

a. £27. ?7 

3. £27.50 

PRESS KEY 1 TO 3 FOR YOUR RNSUCR 

RND THEN PRESS NL 



PR5j 

UELL DONE YOU RRE LIKELY TO P«S5 



the case of The Big Day, helps 
prepare you for the examina- 
tion itself. The minor bit I doob- 
iect to is that on one frame it 
tells you that for a 'few' weeks 
prior to the exam you should 
have no social life whatsoever 
{sounds like a certain teacher I 
know). Apart from that, it gives 
a fair deal of very good advice. 

The remaining three pro- 
grams give you two questions 
on each of five basic question 
types. Though the questions 
are the same each run, the data 
is randomly generated. If you 
get the answer wrong, it just 
gives the correct answer 
without any explanation. Thcr 
final screen (alias The Progress 
Report! shows you score, and a 
pfetty representation of the 
word PASS, being overwritten 
to a certain degree by the word 
FAIL. 

Though I feel that in some 
ways this is a good product, the 



computer isn't used to the 
fullest. For example, in the first 
program it would have been 
cheaper to put the information 
in the manual, i must admit t do 
like the idea of the pre -written 
notes .^ On minor factor which 
annoyed me was that 
everytime a key was pressed to 
change screens the screen 
flickered . This is due to the fact 
that PAUSE was used rather 
than a FOR/NEXT loop when 
the computer wasto wait. OK, I 
thought, this must betomakeit 
compatible with a new ROM 
2X30; but no - it is advertised 
solely as aZX81 product* 

The second package I am go- 
ing to look at is called GCE 
Level Maths, developed and 
distributed by Hose Cassettes. 
Again, the whole lot ts coniatn- 
ed on one cassette, three pro- 
grams in all. Unlike the 
SCISOFT cassette, ail three 
have been recorded on both 
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sides in case one copv is 
damaged, but I found that all 
Three loaded first time. The only 
literature which comes with 
this is a small leaflet with about 
seven and 3 bit lines on how to 
load the programs primed in- 
side the cassette case. Per- 
sonaMy. I don't ihink this is 
much of anv problem as you 
don't really need mgch^of angx- 
planation anyway. 

The first program is more of 
a lessons program, with a 
choice of siK subjects. For each 
subject, you get screensful of 
explanation, one step-by step 
example plus an exercise fof 
you to do with random data so 
you can repeat it over and over 
again. 

The examples and explana- 
tions are well-written and are 
quite enjoyable to use. The (ater 
two programs are timed multi- 
ple choice questfons with ten 
questions per test The nice 
thing about these are that not 
Only do you have random data, 
but there is a choice of 30 dif- 
ferent questions, rather than 
just the one. 

Comparing 
the two: 

I feel thai ihe Rose cassette 
makesf ar better use of the 1 6K 
RAM and concentrates far 
more on the questions and ex- 
planations than on pictures, 
which are hardly necessary. I 
liked the inf ormai flavour of the 
Rose cassettes, as they do not 
talk down to you at all. So far as 
the acutal cassette is concern- 
ed, the Rose cassette is better 
produced than the SCI SOFT 
one, but lacks any real instruc- 
tions. 

Conclusion 

Although both these cassettes 
are good value for money. I feel 
that the Rose cassette comes 
out better and at a tower price, i 
would like to see SClSOFT's 
Part 2 when it comes out as it 
may fill the gap Part 1 



^HAT 13 THE «REe* ir^ ^0*CMS. OF 
TRRPEZIUM UHOSE PHf/f^L-LEL SIDES 
MEASURE SCMS.flND 12CMS, 
RMD THEY RRE SCMS , RPRRT 7 



1. its 
3. 4-e 

PRESS KEY I TO 3 FOR YOUR AK3UER 

ftND THEN PRESS Nl_ 



Not SO boring 
after all 

James Walsh turns from aliens to 
alkalis and acids. 



leaves behfnd 

It IS interesting to note that in 
may respects, educational pro- 
grams have seemed to many 
people to have been the black 
sheep of corrtputer programs. 
The idea of educational pro- 
grams seems to briing most ZX 
owners to a stale of the yawns 
If this is your view las it once 
was mineh then you are in for a 
pleasant surprise- 
Subjects such as Chemistry 
and Biology don't really lend 
themselves to computerisation 
as easily as do subjects such as 
Maths, but the author of this 
program has got around the 
problem and made the whole 
process of learning or revising 
Chemistry more interesting . , 
and almost fun. 

The cassette holds two pro- 
grams on each side, arvd each 




Jtft W»ft»n, fouttdmr of CALPAC Computmr Softwmrm. hma b#*n 
tttchtng tor tft* pmst 12 ^mmrv mt thm F*mborough Caihff* of 
T9Cttt»)ktOf. 



program needs 1 GK- 
The title list reads' 
t - elements, compounds, 
mixtures an separations 

2 - structure, bonding and 
properties 

3 ■ redox, eletrofysis, end 
the activity series 

4 ■ acids, bases and salts 

For each program, the title 
witi appear immediately after it 
has loaded, and ask you 
whether you want tutorial or 
test mode. In 'tutorial', it prints 
out two statements, and then 
asks you whether or not you 
think either one is true of false. 
If v<?u decide that both 
statements are true, it then 
asks you whether the second 
one IS a complete explanation 
of the first. The program will 
then tell you, one by one, 
whether or not you have the 
a n sw er CO rrect . At e ach stage it 
gives you the option of an ex- 
planation. It will give you ten 
pairs of statements for each 
program, and give you a score, 
as well as advice, at the end of 
each program. In 'test' mode, 
the same thing happens, but as 
if it were a test, without ex- 
planations. 

I was studying for O Level 
Chemistry myself when 
reviewing this program, and 
found the questions interesting 
information and set out in such 
a way that I could actually enjoy 
going through them one by one. 
The explanations are concise 
and tc the point and easy to 
understand. The whote set of 



programs is so well thought 
out , planned and produced that 
it is like a breath of fresh air ir> 
comparison to the numerous 
text books I have slogged 
through during the last few 
years. 

I am very pieased to say that 
1 can find very little apart from 
praise for this set of programs. I 
There is only one matter which I ' 
wotild like all producers of 
education software to con- 
sider. If they want to penetrate 
the schoots (which I presume 
they do I, then it is necessary to 
enclose teachers' notes witH 
programs- It may be true that 
the program, as iri this case, on 
ly really needs the instructions 
on the inside of the cassette 
box, but most teachers wouict 
be daunted and discouraged by 
just a simple cassette ithey 
haven't had the advantage of 
months of zaping aliens as we 
have had I. We must remember 
that very few teachers, or many 
adults for that matter, really 
know much about computers. 
It is also important for the 
teacher to be able to plan how 
to use a computer program as 
part of their normal teaching 
plon. Though CALPAC do not 
supply any separate literature, 1 
hope they will bear my sugges- 
tions in mind for the future. 

Conclusion 



I would recommend this as an 
excellent supplement to the 
te^t book and as an invaluably 
revision aid to any fifth, fourth 
or particularly able third year 
student, Level CS£ 
Chemistry is available from 
CALPAC Computer Software, 
J.J. Warren, Hermitage Woods 
Crescent, St Johns, WOKING. 
Surrey GU21 1 UF. for £4.95, 

if you're using ZXBIs in 
your schoof fet us kntyw, and 
send us a photograph of Ttie 
computer in use, naming | 
everyone in the photo. Tefl us " 
what uses you've found for The 
ZX corrtputers in educational 
Sftuai/ons SO we csn share your 
fdeas with others. 

If you market educational 
software for ZX computers, we 
would like to review it in a 
forthcoming issue of ZX Com- 
putirtg. Ouf aim is to have the 
software reviewed by students 
actually studying the subject 
concerned, at the level for 
which the software is design- 
ed. This will ensure that the 
fairest and most useful review 
possible is achieved. Just send 
information on educational 
uses of the ZX computers, or 
software for review, to Educa- 
tion, ZX Computing, 1 4 5 Char- 
ing Cross Road, London. 
WC2H 
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DO you use a cass£tu 

DeCH WITH yOUH 
COMPOHH ?> 

G.LAN & CHEGC 
- T« TOT*L CARE PkOihGE. FOR YOtJif CASSETTE DECK 

DRIVE ANALYSER-.. .-.I.-,-,-!.. in 

-instantly DIAGNOSES state 
of vital components 

-provides WARNING of need 
for mechanical servicing 

-prevents tape BREAKAGE 
and SPILLAGE 




i-.ni-»-,^^-,-nCLEANlNG SOLUTIONS 
-increase HEAJ> and TAPE life 
-ensure optimum HEAD to TAPE 

contact for IDU^. DATA TRANSFER 

-eliminate REA&/I1IRITE errors 
for faster safer programming 

CLEVER AND EFFECTIVE" 
"EVERV HOME SHOULD HAVE ONE" 
ETIOCTBI 

[T'Clean-n-Check 



P£A€i af mmD fOU £^,S0 ine ¥41 

r — — 

I 10 TECHMOLOGV HESOUHCES LTD. 86. SO GRAYS tNN ROAD, 
LONDON WC IX BAA. 

d Pi«9H s«nd me . . . . CLEAN N- CHICK p*ck«§»C4. GO 

I ^AMt: 

I 

I ADDHESS: 



n 



I ArtoB It ; t dan atin*ty M 4«v mijniir t»ek >uraritHi I 

I WorW A^nl; Htnrob SA FrtaourQ ., Switf4r1dnd T«Ik : 2Z98SVIFCH I 
I \ 
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HOME COMPUTER ACCESSORIES 

ZX81 HARDWARE. SOFTWARE 

KEYBOARDS • RAM PACKS • 10 PORTS 

GRAPHIC ROMS • LIGHT PENS + MUCH MORE 

GAMES. SERtOUS E0UCATIO4NIAL AND BUSINESS 

SOFTWARE 


< 

s 

O 

EC 
O 


^ 


* SPECTRUM SOFTWARE* 


S 


*AND NOW* 




BBC MICRO AND VIC 20 
SOFTWARE AND BOOKS 
S-A.E- FOR CATALOGUE 






MICflOWARE 

13T. MELTON ROAD. LEICESTER 

TEL: 0633 681812 






9-30 *rn - 5-30 pm 
clo»e'd Thufi- 




MICROWARE 



ZX Software 



SCREEN KIT 11 MDHE PQWQi TO YOUR SCREN 



m Basic ttnqtvn^ 
BORDCnS - anv mit — mriymrmni D<i Kr«m 
SCflOLL ^ m ALL FOUn dir*clian« 
FILL SCREEN — trw ai*^fC « chwK'la' 
CLEAFI lod REVERSE PANT OF SCREEN - tfy p«H 
FLASHING CURSOR — ■nfrwti**'* on Kr«*n — •ImuMlai 
INPUT 



2XB1 
4K to 64K 



.rth nATA CII PQ SAVE BASIC VARIABLES fln titMWi 
"""" UHI n rlLCO LOAD e*tt mtoANV pr^nm 411 *r 



trdMEVOnv LEFT 



OOUSLI SPf EO 






(i^n HtT'trtJtHlOw* tCMti* NEiPcmst 



SUPERB VALUE i.DJU Cvvo 



■AC VAT *MI P*P 



ziTMCl MACHIIVE C1]D[ DE-BUfi MONITOR 



COWPIITE FBEEEK3M FROM BASPC 'Q' rT*Lf nf (LOdf- p'P'a'?'' 



lf«i 



-r'-rJi •■..' "*■ 






*«» - - 

B«lJt*«!i5l*T. 






[ P'**'*T" 



e7.SB 



inc VAT And PH» 



ZXS1 

4K to B4K 

ZX SPECTRUM 



iREM-LQADl MACHINE CODE BVTRY/OE BUG 



t^T^p- A^^ ^ tUO rtiK'*'^!'^ Li>M ir B^L-c 4iiM "'^^m- 



ZXS1, 16K to64K 
ZX SPECTRUM 



£6.95 



TC.V*T*r»CtPaiF' 

cwo 



«t ^ **™ #P*^ * *4*<-f » 



■^ 
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l6KCame 



The Elephant's 



graveyard 



Join Peter Shaw in Darkest Africai as 
YOU attempt to find the famous 
"Elephant s Graveyard". All you need 
is your native cunning, and a 16K 
ZX81. Explorers equipped with ^' 
zx spectra will be allowed ^ 

to take part. 



You Starr the game with 
1 00,000 KES (the local unit of 
cgrrencyL donated by 
generous people who believe 
the spirit of the old explorers^ is 
not yet dead. With this money 
you have to buy supplies, and 
hire natives to help you tfek 
throu-gh the jungle and carry 
your suppties- Each of these 
assistants eats on« food pack 
a week. 

When you've bought your 
supplies, the game pioper gets 
underway. The game lasts five 
rounds, with each round equal 
tc one weeti' If you survive ^W 
five weeks, then you corrtplete 
the game at the gates to the 
Elephant's Graveyard. If, 
however, you run out of 
money during the game, or 
food. Of even natives, the 
screen goes black, and it is all 
over, There are s number of 
nasty surpnses awaiting you 
within the jungle. 

Variables used: 

A - KES 

C — five week loop 

N - natives 

F - food 

G — guns I with ammo) 

T — tents 

i — weekly pay ifor natives 

B, D, H, X, Y, Z - various 

inputs and loops 
A$ — venous stj'ing inputs 

B$ - used in th« electric 
storm Subroutine 

Notes on program structure 




Lines 

120 290 

336-520 

680-750 

1000 4030 

4500-4550 

7000-7050 

8500-8680 



Ask how many of everything is wanted 

Five week loop 

Success routine 

Hazard subroutines 

Perfect week subroutine 

Situation subroutine 

Failure subroutine 



10 


LET I=1S0 


20 


LET fl-100«0O 


35 


LET Z-Q 


3© 


FOR e-a TO le 


35 


PRINT PT 0/8; 



4.0 PRINT RT 
GRPUE VRRD- 
SO PRINT FkT 



RDUENTTUPE INT 



ELCPHRHTS 




ao 
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60 PRIKT RT 2^3; 



HE E_£' 



70 NEXT B 
80 PRINT 
CONTINUE'- 

90 IF INKEYfs 
110 CLS 
120 PRINT 
leS PRINT 
o you. U^NT 
R WEEK 7" 
130 INPUT 
PRINT 
PT 50 
INPUT 



^TRB^m "RNY KC*' TO 



THEN GOTO 90 



TAB 10;"KE5 1000O0" 
y , ■■HOW MRNY NRTI^ES D 
TO MIRE RT 150 KE5 PEI 



14.0 
LIES 
150 
160 
130 

our 



N 



, , "MOU MPNY 
KE5ERCH 7-- 
F 
LET R=R- fF#5e) 
XF R<0 THEN PRINT 
OF MONEV" 



FOOD SUPP 



YOU RRE 



190 IF fi<0 THEN GOTO 850© 

200 PRINT ^ . "HOU MRNY GUNS fUIT 
H RMMO> RT 1000 KE5 ERCM T" 

210 INPUT G 

220 LET RtR-(G*l0003 

230 IF fl<0 THEN GOTO 1B0 

240 PRINT ^ ^ "HOU MRNY TENTS BT 
3CI0 KES EACH 7" 

250 INPUT T 

260 LET R=R-(T*S00J 

270 IP fl<0 THEN GOTO 1B0 

S60 CLS 

590 GOSUB 7000 

33© PRINT , , , f "PRESS RNY KEV TO 

BEGlfr' 

335 IF lNKEYf=i"** THEN GOTQ 33S 

336 FOR C=l TO S 
34.0 LET R=P-^N»I^ 
342 LET F=F-N 

34 5 LET Z=t? 

346 IF R<0 THEN GOTO IS® 



347 


IF F<© THEN PRINT "YOU RRE 


OLtT OF FOOD" 


34e 


IF F<0 THEN GOTO 8500 


350 


IF RND>.S THEN QOSUB 1000 


360 


ir RND>,e THEN GOSUB 1500 


370 


IF RND>-3 THEN GOSUB 3003 


360 


IF RND>.e THEN GOSUB 2500 


390 


IF RNO . . © THEN GOSUB 300© 


400 


IF RND' .3 THEN GOSUB 3500 


450 


IF RND>,9S THEN GOTO 4000 


460 


IF Z=0 THEN GOSUB 450O 


470 


CLS 


460 


GOSUB ■; 000 


490 


PRINT , , , , --RNY KEY TO CDNT I 


lUE* 




500 


IF INXrY «-■■■■ THEN GOTO 500 


520 


NEXT C 


570 


CLS 


530 


PRINT 'V';trb 15; "^" 
PRINT ■ %-',TRe 9, ■■^^ ^' 


FIQ© 


^^e0 

610 
S.20 


PRINT TAB 2., "| ■■.;TBB 8; "^^^ 


PRINT --Re 2,- %-,TAB 7.:"^^ 



t^s3 PPINT Ti^S 7; 

£40 PRINT TRS 7; 

6*0 PRINT TRB 7 J 

660 PRINT TAB 7; 

e.70 PRINT TAB 7; 

680 PRINT TAB 7; 

690 PRINT lAB 7; 



r 1 






1 
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1040 PRINT . ^ "YOU APE BEING ATTR 

CKED BY LIONS'^ 

1050 PRINT .,*RND YOU HRUE " , G; " 

GUNS " 

1055 IF G<1 THEN GOTO 1300 

1060 PRINT ,,"HOU MANY DO URNT T 
a USE 7 " 

1070 INPUT Y 

1075 IF Y>G THEN GOTO 1070 

1080 IF V*R1MD<.S THEN GOTO 1200 

1085 LET G=3-Y 

1090 PRINT ^ , '"YOU UON^USING "j (Y 
*S} : •• BOXES OF" 

X10O PRINT . . "RMHO" 

111© PRINT , , , , "RNY KEY TO CONT I 
NUE" 

1120 IF INKEYS="" THEN GOTO llSe 

1130 RETURN 

1.20O PRINT H; " OF YOU NAT HJES UF. 
re: SflURGFD" 

1210 LET N=M-H 

1220 IF H<0 THEN PRINT , , -YOU Hf< 
UE NO NRTIUES LEFT " 

1331? IF N<0 THEN GOTO 8S0© 

1240 PAUSE 200 

1SS0 RETURN 

1500 LET Z=l 

1S20 LET H=INT (RND*20) +1 

1530 CLS 

1531 FOR B=l TO 7 
1S35 PRINT RT 0.0: 

1540 PRINT TAB 3; "OUICKSRND ' 

1550 PRINT " J'iTAB I*;"." 

1F60 PRINT ■' r "J TAB l*;""^" 

1570 PRINT " I A"; TAB 13; "I 1' 

1530 PRINT " " ~ " 

1590 PRINT 

1600 PRINT 

16 10 PRINT 

1620 PRINT 

iS30 PRINT _ 

1640 IF B+3<S THEN PRINT RT 8+1 

^^H ^^H ^^r 

1650 IF B** <S THEN PRINT RT B +2 .. 

16S© IF &+3. <& THEN PRINT RT B+3 

S, " ^B " 

1570 IF B+4 <8 TMEr^ PRINT AT B+4., 

1680 IF B4E ;S THEN PRINT RT B +5 . 

5 . " ^P ^L " 

1690 IF e*6<B THEN PRINT AT B+e.. 

1700 NEv'.T E. 

1710 PRINT ^ , "YCU LOST " ; H; " NflfT 

lUES IN THE ■' 

1750 PRINT ., . ' OUlCKSPiND" 

1730 LET N-N'H 

1740 IF N<C« THEN GDTO 1220 

L7S0 PRINT .. ^ ' ANY KEY TO CONTIWL 

'.''S0 ir JNfEYt = "" THEN GOTO 1764 

:l^70 RETURN! 

^2h00 LET Z?-l 

2020 LET H;TNT (RNDtS'+l 

i?04e CLS 

2050 PRINT , , "YOU CRN SEE AN EL^ 

" MC STORrr 
J-360 PRINT . , ^COMIJ^C- . C^Q YOU -'■ 
^7k? PRINT ^,'-iA) SET CAMP AND V 

>^IT UNTIL ::TS OVER ■ 

=?i^69 PRINT , , ■■ iBi OO UNDER A TR = 

=. FOR SHELTER" 

^■-•9fl PRINT , . ■■ (CJ CARRY ON URLK T 




r 
s 

■ 


1 




£100 IF INh.Ev* = " ' 
.5110 IF IKh,EY$s'*A' 



^\f^O If* INf.CT-. *= -B 
il3© IF IHKEY*-"'C' 

e 

^140 D»'"TO i;i00 
=200 PRINT , , 'THE 

r> "j N; ■• Ttins'- 


THEN GOTO 319*1 


'^^S PPINT , , w , "YOU-^UE DONE IT 

720 PRINT -,"UITH "iA^"KE5 TO 5 
PARE" 

750 GOTO 8630 
1000 LET Z=l 

102O LET HsINT fRND:»10> 4-1 
1030 CLS 


THEN GOTO 22^* 
' THEM GOTO £ Ti 
THEN GOTO 24 t 

STORM DESTROYS 


(2 


i 
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E ' 
3250 



LT-T 1 ^iT^H 
rrp T<?i THEN 
TEI'JT;. i^EFT 



PPINT 



"YOU H 



3rF T<f> THEN GOTO 8509 

PRINT ,, ■■RNV »^£Y TO CONTIMU 



IF IN»*,EY»»"" THEN 

RETURN 

PRINX , , '-THE TREE 
y LIGHTNINO" 
3310 PRINT ^^ "KILLING 



IF R=i 



UES" 
2320 
3330 
23d0 

2^10 

3E '■ 

S4 30 IF R=C^i 

ED HOUSE" 

£440 IF Rs^. 

E" 

£450 PRINT 

FOUND R" 

£4.60 PRINT ^j,B»."RND YOU" 

24T© PRINT ^ > "WERE UNHRRMED 

S4S0 GOTO *>e40 

25O0 LET ZkI 



GOTO ease 

UR& HIT B 
'; H; " NRTI 



LET N=N"-H 

IF NiC THEN GOTO laSO 

GOTO £240 

LET R::iINT iRND*4) <^1 

IF R = a. THEN LET B»="CRUE" 

THEN LET B*="HEN HOU 



THEN LET B«="fleRNDON 
THEN LET B»="PDT HOL 
^^ "WHILE WRLKlNG YOU 



^510 PRINT 



/ * 



"YOU RRE L05T^ SO Y 



ay HUST 5ErJD" , , ,"OUT SCOUTING Pft 
PTIES TO FIND'" 



2E^e0 PRINT 
2550 PRINT 
HJES" 
£5555 PRINT 



t , "THE TRRIL- " 



YOU nfi\j^ 



";n; " 



* f 



HOU HRNY PER 



NRT 

PRRT^ 



S560 
S570 

ase© 

^^^^ 

2620 

SS30 

^S40 

ER . 

£1545 

2SS0 

L" 

2&60 

■j;G*0C 

3010 

3030 



INPUT 
PRINT 



'HOW HRNY PRRTieS 



INPUT Y 

IF V#:<>N THEN GOTO aSSO 

IF (RND*Y> >3 THEN GOTO 2&S0 

IF fRND*XJ >4. THEN GOTO S65C 

PRINT ^ ^ *'YOU RRE LOST FOREV 

GOTO .3500 

PRINT , , "YOU FOUND THE TRRI 



GOTO ,224 

LET Z^l 

CLS 

PRINT . . "R 



, ^ rn SPOKESMAN FOR TH 
£ NRTJUE3 ^3RY5" 

3035 PRINT , , "HIS HEMBERS URHT H 
OPE HONEY" 
31340 PRINT ,, ,, ' OR THEY WILL LERV/E 

I I 

304S PRINT ^,"HOU HUGH HOPE lEflC 

H3 CRN YOU " J ^,*' OFFER '>" 

3050 INPUT Y 

3060 IF fRl^JD*Yi >3 THEN GOTO 320t* 

3100 PRINT ^ ^ "THEY HfiUE RLL LEFT 

you" 

3 150 GOTO iT500 

3 200 LET I^I+Y 

1.210 PRINT ^ ^ "THE NRTIUES HRUE fi 

CCEPTED'' 

3315 GOTO r2240 

3500 LET Zt=l 

3510 CLS 

3530 ^RINT ^ ^ "YOUR PATH IS BLOCK 

ED BY SNRKCS" 

3540 PRINT , , "WILL YOU USE BUNS 

OR WILL YOU*' 

3545 PRINT . , "DRLK P,(=*^T" .^G OP « 

i " 

3550 

3S&0 

3570 



3S80 



LET H iINT (RND*-10» +1 

IF lNKeY»="" THEN GOTO 3566 

IF INKEYt="G" THEN GOTO SSS 



PRINT , ^H; 
WERE KILLED" 
?590 LET N=N-H 



OF YOUR NRTIUES 



-^^0*3 IF N<« THEN GOTO 1220 

3S10 RETURh 

36S13 PRINT .."YOU USED 'MINT <M/ 

51 ; " GUN5" 

3660 LET G=G-INT iH/S) 

-.^570 IF G<« THEN PRINT "YOU ARE 

OUT OF GUNS" 

3^30 IF G<0 THEN GOTO 6S00 

3^-30 GOTO 2240 

i(?nara I FT Z = l 

li?10 CLS 

^',020 PRINT ^ ^ "THE NRTIUES HAUE fi 

f:uolted rnd" , ^ , "left ydu " 

4O30 GOTO 3S00 
4500 CLS 
451© PRINT 



/ J 



■'YOU HRVE HRD A PER 



(RND +100) +1 



^"; M; " FOOD 



1520 PRINT 

-ECT UEEK" 

4525 LET H-INT 

-LB25 LET F=:F + H 

4530 PRINT , . "BONUS 

PRCKS" 

4SS0 GOTO £240 

7000 PRINT TRB 10, "KES ".R 

7010 PRINT ,^ "NRTIUES '*; N 

7©SQ PRINT ^ 

7030 PRINT 

7040 PRINT 

7DSO RETURN 

5500 PR USE 100 

S510 CLS 

3520 FOR R=0 TO 2 1 

S530 PRINT 



FOOD 


"JP 


GUNS 


"; G 


TENTS 


";T 



8590 NEXT R 

8600 FOR R=l TO S 

PRINT AT e^R+i; "MISSIO 



SS05 

LED" 
3610 



A I 



PRINT AT BjRf 



■\Zl = lC^i F^l_ 



"20 NEXT R 

3650 PRINT RT 20 , 1 l; "ANOTHER GO" 

S66S CLS 

S660 INPUT R* ^, ,^. 

3670 IF R*-"Y*' THEN RUN 

3680 STOP 



QUICKSAND 




V) 




i^i3Krt4i,TfaQ-^ 



\ 
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ZX81 S|KM!tl*llin 

16K ■ 

MANAGEMENT GAMES 

AIRLINE 

Jtdwsti 10 OfivdTe, wheih«r xo but o( chaier. wheitw to tniei tnro » >ovi Of t 
lift! COKtracI atvi The iev«K ot }i4ffirpg tuMi FT4iniet\tnc« PtoUwi'iS 

AUTOCHEF 

Aj, IVtD C<1 a . -npsftit you ftiutf n»gOti44« fv tliMf , dKid* On mkflu 

pfion, level ^dvaflijirng ar>d divittends EacK y«v you imujfi predicl 

Iht inflftigfl rote T ;iu BtQ 9H$0 givofi OOl^cxif di*! COnsigrimenTS Of winAS tri < 
l«Kj tr^ lean conirACis vou ^iH b« nnada id resign il vou »re not stxxnitu 

Th**e arr a tfrvffii of difficuUv 

PRINT SHOP 

nw^ntar ana tvpc oi aiafl you vrv^i *n6 lAtten' lo >ncf«aH w rediioe suft ib) 
iNr wnooni tna ivpe of P40(K vou t'ock ici ih« wMk ia whicn work is 
«ch«cM«d i{i> ir^ quoiaipofi fof HCh jtib let caoti requuBm^fiis from ih« CaVi 
Flow SiBiBmani Af*yau*n«nlfWWuf7T«t your business scunw^ lOifvB 
Inmtl Thwii wa ^li^v^fgr difhCuHlv. 

Thne siimulaltons are r«alisjtc and ara not onV fun to play but af«Hfuaiionil 
The uwr Will IflAtn i(j ir^wD^ei Tradiftg Prof it and Loss Accouhii *id Bitanct 

SfwaU . Our brogro^s are s«fy cornipre>ien%vfl and utilia Ov«r ISK. 
ALL PROGRAMS INCLUDE OE TAILED INSTRuCTfONS 






£4,75 tor cne, CS.CW tear flnv two of C12 

for three 

PleiBse -State compyter l^P* end Send 

cheque to 

CASES COMPUTER SlMULATIOt^S 

14 L^ngton Way 

London SE3 7TL. 
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Programming Skills 



Converting from other 

BASICS 

A wealth of computer programs written in basic 

can be found in a variety of books and computer 

programs, but as all versions of basic differ to 

some extent it is unlikely that a program written 

to run on another computer will work on the ZX81 

or the zx spectrum without some changes. Dilwyn 

Jones of Bangor, cwynedd, explains how to carry 

out the needed conversions. 



The extent and nature of the 
required changes depends 
greatly on the structure of a 
pdrtJcular program and How it 
handles data, but ii is possible 
to give some general guidance 
on things to took for when ap- 
proaching the task of conwer 
ting a 'foreign' program to run 
on a ZX81 or a ZX Spectrum, 
tn the rest of this article, I'll 
refer to the ZX81, but my 
comments apply to the ZX 
Soectrum as weil, 

(i} Multiple Statement 
Lines 

Some BASICS allow multiple 
statements on a tine, usually 
separated by : oir V , eg. 
10 LET A = 6(2} + C : PRINT 

A,8,C 
These will have to be wfitten 
on separate iines for the ZX81 , 
Beware of multiple statement 
lines which involve IF, ..THEN 



conditional statements. In 
general, when an IF condition 
IS false, control passes to the 
next line, not to the nej<t state- 
ment. In other words, if the IF 
condition is false, the entire re- 
mainder of the line is skipped 
over. You should check that 
the BASiC does tn fact operate 
in this way, and make 
allowances in your conversion 
attempts for this. 

(ii) Integers 

The function iNT on the ZXSI 
rounds tfow/i to the nearest in- 
teger. If the program requires 
that the number be rounded off 
to the nearest integer, then 
follow this procedure: If the 
number to be iNTed is X, then 
to round off to the nearest in- 
teger used INT(X + 0-5), Note 
that on the 2X81, the PRINT 
and PLOT commands round off 
to the nearest integer. 



(iii) Arrays 

The first element of en array on 
the ZX81 IS 1. in some 
BASICS, there is an additional 
subscript, 0, which is not 
available on the ZX81. Any 
program which uses the "zero 
subscript" must be aJtered to 
Stan at 1 , One quick method 
(not always gyeranteed to 
work} is to add one to each 
subscript value that you see 
used in the program. If this 
does not work, then the 
answer is to find out how the 
program works and rewrite the 
program so thai the correct 
range of subscripts is obtained 
rather than modify the 
subscripts themselves. 

(tv) LEFT$, RIGHTS, 
IVIID$ 

The string operator 
LEFTStRS.Xl may be replaced 



by R$f1 TO X} on the ZX81. 
Tfiis may be shortened to HSU 
TO Xf on the ZX81 . This may 
be shortened to R$(TO X), 
because 1 is the default value 
in this ease. R3GHT$(R$,XI 
may be replaced by RSILENHI 
- X + T TO LEN R$), whidi 
again may be shortened t* 
HSIL6N R* - X + 1 TO), 
because the default value in 
this case is LEN Rf . MID$[RS, 
J.X} may be replaced by R${J 
TO + K-1lomhe2X81. 

IV) LET 

Some BASICS alfow you to 
omit the LET word when 
assigning to a variable, but this 
is not permitted on the ZXSl. 
Therefore if you come across 
say, 200 G 88, then you 
must rewrite this aS 200 LET 
G - 200. 

(vi) GOTO, GOSUB 




S4 
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Some BASlCs do not Mow a 
computed GOTO or computed 
GOSUB, such as GOTO 6X30. 
It rnay, therefore, be possible 
TO simplify S program using 
thisZX81 fecility. 

Ivii) ON. . .GOTO, 
ON. . .GOSUB 

Often used in some baslcSr 
these statements are a form of 
computed GOTO.'GOSUB. 
They make the program goto 
Of gosub one of a number of 
lines depending on the vaSue of 
tha variable. For example, S5 
ON A GOTO 1 15,220.333, 
which Will jump lo line 1 1 5 if 
1-1, 220 if i = 2 or 333 if 
I = 3 

The e<*siest way of conver- 
ting this statement is by a 

series of IF THEN GOTO 

lines, e.g. 

If A = 1 THEN GOTO 1 1 5 
if A = 2 THEN GOTO 220 
IF A = 3 THEN GOTO 333 

However, this is clumsy and 
WASieful of memory. If the line 
numbers irtcrefneni neatly in 
fixed steps then it may be 
possible to use GOTO 500 + 
30 K A for example fthai is, 
make use of the computed 
GOTO.'GOSUB faciMyK Note 
ttnat this IS not usually the 
case, but it is possible to 
sofnettmes renumber the pro- 
gram to suit. If the line 
numbers don't increment in 
convert ief^t steps, then another 
possibility is to use 'GOTO a 
conditional expfesston'. 

For ejomple, ON A GOTO 
115.2 20, 333 could be replac- 
ed by GOTO (A - 1) j( 115 + 
lA = 21 X 220 + lA - 3) X 
333 

Another possibility is: 
GOTO (115 AND A = 1) 
'(220 AND A = 2) + (333 
AND A - 3l 
or ftvenj 

GOTO (nS OH Aol) X 
1220 OR A0 2I K (333 OR 
A< >3| 

See 'CONDITIONAL STATE 
ME NTS" for an explanation of 
hQVj these last three examples 
work, 



(viii} IF 



THEN 



The expression !F X = 2 THEN 
200 is permitted in some 
SASlCs. It means IF X - 2 
THEN GOTO 200, You must 
include the GOTO after 
"THEN" the ZXS1 Some 
BASICS insist on having a line 
number after THEN; the ZX81 
can have any commafid after 
THEN: vou may be able to use 
this facility to simplify pro- 
grams on the 2X81 . 

iix} FOR. ..NEXT Loops 

In many BASICS e FOR. , NEXT 




oop is executed at least once 
tvhen it is met, even if the end 
value has already been exceed- 
ed, becau&e the test to see if 
the end va^ue has been ex 
ceeded is done at the NEXT 
statement On the ZX8 1 , if the 
end value has been exceeded 
before the loop starts, then the 
loop is totally and completely 
bypassed, eg. 
FOR A 1 TO 
PRINT A 
NEXT A 

will result in nothing being 
printed, because the ZXS 1 had 
realised that was less than 
the start value, so it decided to 
skip over the entire loop rather 
than run through it once. Note 
that if you added STEP - 1 . 
then the 2X8 1 would theri per 
form the loop normally, 
because it then expects the 
finish value to be less than the 
start vatue. In general, this will 
not present problems unless 
the control variable is itself set 
by another variable. 

Note also that the variable 
after NEXT may be omitted on 
some BASICS, in which case 
the most recent control 
vanabie is incremented. This is 
not possible on the ZX81. 
because the control variable 
must always be specified. 

Some BASICS do not like 
you to jump out of a 
FOR. ..NEXT loop before that 



loop has been finished, and 
some require the use of a 
special statement enabling you 
to jump out of a loop. On the 
ZXSl you can jump out of a 
loop at wilb, although the con- 
trol variable t& stored in 
memoTy, meaning that you can 
jump back into that loop if you 
so desire. However, do not 
jump into a loop that has not 
already been executed, since 
this will cause the program to 
stop with an ef ror report 1 . 

(x) END 

Sometimes may be omitted, 
sometimes may be replaced by 
STOP. 

(xi) PEAK and POKE 

There is r^o easy way to con- 
vert statements involving 
these expressions, since their 
effect will bo different on each 
machine. The only way to con- 
vert is to find out what the 
commands do, then rewrite 
the statement to perform an 
e<^uivalent operation on the 
ZX61 if this is possible. 

(xii) INPUT 

You may dome across INPUT 
statements which can accept 
more than one input value, and 
perhaps print a prompt string 
as well. You will have to 
rewrite this using a PRINT 



statement for the prompt 
siring, and a separate INPUT 
for each value required as 
data. 

(xiii) PRINT 

It tS highly unlikely that the 
PRINT format of the computer 
for which the program was in- 
tended will be the same as that 
of the ZX81 . In certain cases, 
this Will not matter, but if say, 
a moving display is required, or 
a line width exceeds 32 
characters, then you may be in 
trouble. In cases where the 
spacing across the screen )s 
merely to 'look pretty", then 
you can easily change this by 
atterirtg the TAB spacing or ad- 
ding or omittirtg spaces m the 
PRINT statement. Note that 
programs designed to run on a 
printer or a screen larger than 
that of the ZXSl may need 
changing to prevent a dispilay 
area overflow. One way of do- 
ing this is to have a subroutine 
to the effect of IF PEEK 1 6442 
< 4 THEN CIS. This works 
because 1 6442 stores the line 
number of the PRINT position 
on the screen. If the subroutine 
discovers that the PRINT posi- 
tion has moved onto the bot- 
tom line, or whatever line you 
insert in the subroutirve, then 
the screon is cleared 
automatically. Programs writ- 
ten for a printer can often be 
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CODE values) then use this 

routine; 

1000 LET A$ = 1NKEY$ 

1010 IF A$ = ■■ "THEN 

GOTO 1000 
1020 LET A = CODE AS 

Slightly different is ihe ver- 
sion that returns a numeric 
value rather than a character 
code. It is necessary to ensure 
that the character read from 
the keyboard \& in the range 
"0" to "9" so thai we can ap- 
ply VAL to convert the 
character to a number. Here's 
one way: 

1000 LET A$ = INKEy$ 
1010 IF AS<'0" OR AS> 
"9' THEN GOTO 
1000 
1020 LET A - VAL AS 

You may elso come across 
a version of INKEYS which 
atlows a time limit to be 
specified for an user response, 
eg. 100 LET AS = 1NKEY$(X) 
where X specifies the time 
limit. This can be converted in 
2 ways: 
First, 

1 00 PAUSE X 
110 LET AS = tNKEYS 

and secomi, 
TOO FOR A = TOX 
no LET A« = INKEYS 
120 IF AS < >■• "THEN 

GOTO 131 
130 NEXT A 

You will ri^eed to fiddle the 
value of X for both routines to 
give the required time delay. 

(xxiii) VAL 

If the argurrenl of VAL does 
not form a valid numencat 
argument, you get an error 
report. Other BASiCs return Q, 
See also IDIOT PROOF IN- 
PUTS. 

(xxjv) SET, RESET 

These are used to make a par- 
ticular screeo point white or 
biack. Replace with a 
PLOT/UNPLOT/PRINT AT. 

(xxv) DRAWING 
DIAGONAL LINES 
ON SCREEN 

Some BASICS have a function 
that draws a line between two 
given sets of co ordinates- The 
straightr^ess and smoothness 
of this lirte is determined by the 
resolution with which the 
machine used can PLOT or 
PRINT the line. As the ZX81 
does not sport high resolution 
graphics, and PLOT& on a 64 
by 44 matrix, the imes produc- 
ed are not impressive com- 
pared with a more expensive 
high resolution machine. 

This tittle routine allows yOu 
to draw iines through two 




less. You can use this routine 
to PLOT Of PRINT one piicel or 
character it you want, simply 
enter the same pa>r of co 
ordinates twice when promp- 
ted. The routine takes less 
than 300 bytes for program 
and variables, extra for screen, 
given sets of points. It may use 
PLOT or PRINT AT, and in 
structions are given to enable 
you to use either. ¥ou enter 
the coordinates in the follow- 
ing order: 

MIX co-ordinste you wish to 

start drawing from; 

|2i Y co-ordir»ate yOu wish tO 

Start drawing from; 

13) X co-ordinate you wish to 

draw to: 

(41 Y coordinate you wish to 

draw ro; 

For instance if you entered 

NEWLINE 

O NEWLINE 

63 NEWLINE 

43 NEWLINE 

you would see a lirte being 
PlOTted from the bottom left 
side of the screen up towards 
the top right side ot the screen. 
It is quite fast to execute, the 
longest time to PLOT any line 
is seven seconds and the 
longest time to PRINT any line 
is four seconds. This applies to 
lines drawn across the Mi 
width of the screen; shorter 
lines take correspondingly 
Here is the routine: 

8010 INPUT X 

8020 INPUT Y 

8030 INPUT XI 

8040 (NPUT Y1 

8050 LET A - X - XI 

8060 LET e = Y - Y1 

8070 LET C = lA AND ABS 

A > = ABS B) + (B 

AND ABS B > ABS A) 
8OB0 IF C - THEN LET C 

= 0.1 
8O90 FOR F - TO C 

STEP SGN C 



B100 PLOT X+A/C* " F, 

Y t B/C » - F 
8110 NEXTF 

To PRINT AT rather than 
PLOT the tine change line 

8100 like this: 
8100 PRINT AT Y + B/C * - 
F, X*A/C« - F 

The INPUTS are not idiot- 
proofed at the moment, that is 
you can enter values which 
cause the program to crash or 
produce undesirable results 
You may like to modify tbe 
program yourself to protect it 
against you and others. You 
can take one of two paths to 
do this. You can check each 
INPUT after it has been 
entered with a line hke IF X < 
OR X > e 3 THEN GOTO 80 1 0. 
Alternatively you can modify 
the loop to PRINT or PLOT only 
pixels or characters if their 
locations are actually on 
screen and ignore those co- 
ordinates that are off screen. 
Rememt^er this is a subroutine 
rather than a program in itself 
although you can use it as a 
program if you add a line 
8120 GOTO 8010 

This Will allow you to draw 
all sorts of lines to 
demonstrate the routine, Try 
drawjr^ a frame around the 
screen, and lines from corner 
to corner. Experiment with the 
PRINT AT and PLOT vershon 
and see what they can both 
do. If you want anything other 
than black lines (eg. letters) 
then you'H have to use PRINT 
AT obvious! y- 

txxvi) ELSE 

This IS an eKiension to the 
IF... THEN conditional state- 
ment and allows more than 
one outcome depending on 
whether the conditional state- 
ment IS true or false. It may be 
replaced by two conditional 
expressions on the ZXSI, For 
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example 

20 IF X = 1 THEN LET Y 

= 7 ELSE GOTO 80 
may be replaced by 

20 IFX = 1 THEN LET Y 
= 7 

21 IF X <>1 THEN 
GOTO 80 

If the action of ELSE is to 
assign one ul suvtsral alter- 
native values to a variable then 
it can be replaced on one 
line, eg 

50 IF X - 1 THEN LET ¥ 
- 7 ELSE LET Y = B 
may be replaced by 
50 LET Y = 17 AND X - 
1) + (9 AND <>\) 

Certain expressions such as 
the one above may be replaced 
by even shorter forms such as: 
&0 LET Y = 7 + n AND 
XoU 

No general guideline can be 
given since the method used 
will very from example to ex- 
ample — the examples above 
give an idea of what to expect 

You may come across a 
statement where the action 
performed by ELSE is itsdf 
conditional: 

10 IFX ^ 1 THEN LET Y 
= 1 ELSE IF X - 5 
THEN GOTO 100 

This will need to be rewrit- 
ten as either: 

10 IF X = 1 THEN LETY 
= 1 

11 IFXOI THEN IFX 
= 5 GOTO 100 

or; 

10 IFX = 1 THEN LETY 
= 1 

11 IFXol ANDX = 5 
THEN GOTO 100 

Again, you may meet ail 
sorts of conditional ELSEs, and 
the ZX8 1 versions will deper^d 
on the variation encountered. 

{xxvii) REPEAT... 

UNTtL 

This is a loop that performs ar 
opefation contmuousiy, endir^^ 
only when a specified condi- 
tion is met. Its use is so wide it 
is difficult to specify a univer- 
sal method of conversion te 
ZX&i BASIC, probably ib* 
best being the IF.. THEN 
GOTO conditional statemet^lJ 
Here is an estample: 
10 PRINT "ENTEff YES 

OR NO" 
20 REPEAT 
30 INPUT A* 
40 UNTIL A* = "YES" 

OR A* - "NO' 
may be replaced by: 
10 PRINT ENTER YES 

OR NO ■ 
20 INPUT A* 
30 IF AS < > "YES" AND 

A$<>"NO"THEN Ij 

GOTO 20 r 

REPEAT. ..UNTIL atructures ; 
are generally far more comp^en , 
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lex 



'han [his example, and it may 
be necessary to find s means 
of conversion other than 
>F THEN GOTO, For example, 
where the value of a variable is 
the determining factor, s 
FOH/NEXT loop mav 
sometimes be used. IHowever, 
ih<e possibiliiy of using the 
IF, .THEN GOTO conditiorxal 
statement should always be 
considered and is sometimes 
the only acceptable meihod ot 
conversion 

(xxviii) UNDEFINED 

VARIABLES 

11 v^oM attempt to use a variable 
befora it has been defined or 
wsJQned to in a program, then 
soflw computers will return a 
value of 0. You get an error 
repon 2 on the ZX8l if the 
variable has not previously 
been assigned to. So all 
vanables must have been 
assigned to when using pro- 
grams on the ZX81 which use 
variables. 

(xxix) MATRICES 

Some BASICS have matrix 
functions which perform 
operatiorts on arrays. The 
2Xai does not have these 
functions, so you will have to 
perform the operations on ar- 
ray elements individually, 
possibly by means of e loop. 
10 D\M X(Y) 
20 DIM PtYl 
30 r^flAT X - P 
This particular example can be 
replaced by 
10 LET N = 
20 DIM XtYl 
30 DIM P{Y) 
40 LET N = N + 1 
50 IF N <Y THEN GOTO 
40 

(XXX) PROC, ENDPROC 

Thi$ is a method of usir^g 
subroutirves to do certain pro- 
c«dufes jn such a way that 
imong other things makes pro- 
grams and listings easier to 
understand and read (it is call- 
^ structured programming by 
someL \i enables subroutines 
to be used specifically to do 
certain things and it is like a 
subroutine in many ways, but 
with the important exception 
that it IS called by a name 
rather than by i^ts line numt>ers. 
Take this simple example, 
which prints the score on the 
screen; 
too PROCscore 

1000 OEF PROCscore 
1010 PRHMT"SCORE = ".S 
1020 EWOPROC 
ENDPROC IS in a way similar to 
RETURN in that the procedure 
cornes to an end and the pro- 



gram resumes from the Sine 
after the one which called the 
procedure, in this case the line 
attef line 1 00, The name of 
the procedure is not used m 
the ZX81 version^ although it 
can be adapted tor the purpose 
as the second example ZX81 
version will show. The 
Simplest method of conversion 
to ZX81 BASIC is for line 100 
to G05UB line TOOO. possibly 
have a REM statement 
somewhere in the ZX81 
subroutine to iderttify it, and 
end the subroutine with a 
RETURN command, 
100 GOSUB1000 

Vbbo REMSCOflf 

SUBFQUTiNE 
1010 PRINT "SCOHE='";S 
1020 RETURhJ 

If you want to retain the 
procedure/subfoutine naming 
facility you can use a variable 
of the same name as the PROC 
name assigned duftng the 
course of the program before 
tHe subroutine is called, and 
use th>s variable as the 
destination for the GOSUB 
command. You could include a 
REM statement in the 
subroutine to identify the 
subroutine and tie it up with 
the variable name used, (t is 
useful to use inverse 
characters in these REM 
statements so that they stand 
out from the fest of the listing 
text. So you can make ZX81 
programs seem fairly struc- 
tured if vou like that sort of 
thing f 
50 LET SCORE = 1000 

'ibb GOSUB SCORE 

1 6 DO REM SCORE 

SUBHOUTlNE 
1010 PRINT -SCORE = ";S 
1020 RETURN 

Although PROCs may be 



complex.^ an ordinary 
subroutine is the best method 
of conversion to Zx81 BASIC 
using GOSUB.'RETURN 

(xxxi) 1NSTR(A$,B$) 

This is a function that looks to 
sae if there is a copy of B$ in 
A$, and if there is i! leMs yOu 
where the copy starts. For in- 
stance, if B$ was "PUT ' and 
A% was "COMPUTER " then 
the value of INSTRiA^.B^l 
would be 4 because the part of 
A$ which held the letters 
"PUT" started at the fourth 
element of A$. ff the function 
does not find a copy of 6S tn 
A$, then lNSTRiA*,B$l has a 
value of 0> A special routine 
has to be written to provide 
this function on the ZXS1. 
Here is one meihod of conver- 
ting this function to run on the 
ZX8l- See also the version 
described in lOlOT PROOF IN 
PUTS. 
1000 REM LET X - 

INSTRjAS.BSj 
1010 LET Y ^ 
1020 tf LEN Al - OR 

LEN BS - OR LEN 

B5>LEN A$rHEN 

RETURN 
T030 FOR Y - 1 TO LEN 

AS - LEN BS^I 
1040 IF ASfY TO Y + LEN 

BS - 11 = Bl THEN 

RETURN 
1050 NEXT Y 
1060 LET Y = O 
1070 RETURN 

Note that if you want to 
detect whole words rather 
than just strings then you will 
havetoenamine A$ for spaces 
or punctuation marks that 
signify the start and end of 
words- The routine above just 
finds matching strings, so that 
if you wanted to find the word 
CAT in a phrase containing the 
word CATASTROPHIC, this 
would trigger on the first three 




Setters of CATASTROPHIC 
See IDIOT PROOF INPUTS for 
advice on this. However, users 
of JNSTR usually have this pro- 
blem so the program will cater 
for this anyway I 

(xxxn) MOD 

MOD gives the remainder of a 
division, eg. 1 7 MOD 6 is 2, A 
MOD B IS A - iINT (A, B) x B) 
on the ZX81. Note that TA8 
carries out its own MOD action 
(mo^:^ulo 32} on the ZX81 , 

(XXXiii) RETURN, 
ENTER 

Used normally, these corres- 
pond to N£WLIN£- However, 
the ASCII code is not the same 
as the ZX81 code where this is 
important. 

(xxxiv) CURSOR 

MOVEMENT 

Certain programs may require 
the use of cursor control codes 
to backspace over text or 
move the PRINT position. 
Where the cursor movement is 
absolute, then a simple 
PRINT AT Y,X; may suffice. 
Screen formats vary greatly 
and since the ZXB 1 has one of 
the lowest resolution screens 
around (32 by 22 characters!, 
displays may prohibit the use 
of the same cursor controls. 
Where cursor movement is 
relative (eg, backspace 1 
character) the following may 
help: use the values contained 
in the system variables 16441 
(PRINT column numberl and 
16442 (PRINT Nne number! to 
control the PRINT position. 
The values contained in these 
System variables do not cor 
respond to the normal PRINT 
AT Y,X; values. The PRINT line 
number (16442) starts off at 
24 for a Y co ordinate of 0. 
The PRINT column number 
(1 6441 ) starts off at 33 for a 
X co-ordinate of 0- So to move 
the PRINT cursor (11 up one 
position ws couiti use: PRINT 
AT 24 - PEEK 16442 - 
1,33 - PEEK 16441; 
To move the PRINT position 
one position to the right: 
PRINT AT 24 - PEEK 
16442 ■► 1,33 - PEEK 
16441 +1; 

And to move the PRINT posi- 
tion one position to the left 
(provided the last PRINT state- 
ment ended with a semi colon 
this could be used to erase the 
last character printed I); 
You could save all the hassle if 
you used a variable to control 
the PRINT position as you 
would in a moving graphics 
program. 



182 



IJ. COMPUTING AUG/SEPT 19S2 



97 



Programming Skirls 



modified for a SCnOLLing 
display. The only facrlity on ihe 
ZX8^ IS for an upward scroll- 
ing display {although a 
machine code program can be 
written for The ZX81 to 
SCROLL downards or SCROLL 
part of the display i Note thai 
the lir^es in a scrolling display 
on the ZX61 are only as long 
as [h«iv need be, ie. they are 
not filled up with spaces as are 
the normal lines on screen with 
more than 3 '/» K of memoTy at- 
tached ^according to the 
system variable RAMTOPl, so 
you may encounter problems if 
you attempt to PEEK or POKE 
the display. 

(xiv) Exponentiation 

Some BASICS use the symbols 
A or ^ to represent exponen- 
tiation: the ZXBl uses xn 

(XV) DEF, FNR 

ThJa is a user defined function, 
which is nnainly a shorthand 
way of writing an expression. 
You could replace this by 
writing the eKpression out in 
full eath time it was needed, or 
by having a subroutine to per- 
form the required calculation, 
Another method which is not 
always guaranteed to work is 
to assign the required calcula- 
tion to 3 string variable and use 
VAL to evaluate the expres- 
sion. This works because VAL 
can evaluate any numeric ex- 
pressions including variables 
and numeric functions, eg, if 
the original user defined func- 
tion reads 

500 DEFFMR(S)-INT 
(RNOxSl + 1 

*2O50 LET X = FhtR(7! 



convert it to — 
500 LET AS= "HSIT 
tRND x SI + 1 " 

2040 LET S=7 
2050 LET X-VAL AS 

This pefforrns the same 
duties as a subroutine might 
but you may firid it easier to 
use this method whan conver- 
ting "foreign" BASfCs. YOu 
will find that in certain applica- 
tions it can be faster than a 
subroutine. Note that you can 
replace the S in line &00 with a 
number and use this as a 
routine to generate random 
numbers in which case you 
can omit line 2040, Who 
knows — subroutines may 
eventually become redunflant! 

(xvi} Random Numbers 

On machines dealing m real 
numbers, ie. machines which 
are capable of handling 
floating point numberSn ran 
dom numbers are usually 
generated by the expression 
RNDlOtorRNOlliornNO The 
number yielded is usually bet- 
ween Iwhich value can be 
taken! and 1 (which value can- 
not be takeni. This can be 
directly replaced by RND on 
the ZX6l , On machines which 
handle only integer numbers 
random numbers are usually 
generated by the expression 
RND (X), which usually yields 
any number from 1 to X in- 
clusive. The equivalent expres- 
sion on the ZX8 1 is INT (RMD k 
Xt H- 1 , which yields an in- 
teger in the same range. Since 
individual BASlCs do vary, en- 
ifture that the minimum vafue is 
1 and not 0. If so, omit the * 1 
in the ZXdl expression. 



Remember that the method of 
obtaining the seed for the ran 
dom numbers (if there is one} 
may weH be different. For 
what's worth the ZXSI's 
RAND function works as 
foliows: 

The number you place after 
the word RAND is stored in the 
system variables 16434 and 
1 6435 after being rounded off 
iq the nearest whole number. 
If this w^ioie number is outside 
the range to 65535 then er- 
ror B results. If you just enter 
RAND or RAND then RANO 
IB given the vaiue of th^ frame 
counter in addresses 16436 
and 16437. This value is not 
affected by CLEAR or RUN. 
but is reset to by NEW, as it 
is at switch-on. It changes 
every time you use RND, 



(xviij ASC, CODE 

ASC returns the ASCII 
(American Standard Code for 
Information Interchange} code 
of the first character in the 
String, It is similar to the ZX81 
CODE function, eitcept that 
the numbers yielded are dil 
ferent. There is no easy 
method to convert values fa 
table of ASCII codes is given 
elsewhere in the book) e^icept 
to add 20 to the COOEs of 
numbers from to 9 and add 
27 to the ZX81 character 
CODE of any capital letters 
from A to Z, you will be given 
the ASCn code of that letter. 
Note that several ASCII 
characters, including lower 
case letters are not available 
on the ZX8 1 . 



(xviji) READ. DATA 
RESTORE 

More BASICS allow you to 
write a list of data elements irt 
the program. When the pro- 
gram is RUN, a READ state- 
mant is then used to transfer 
the values to an array. The 
simplest way of converting is 
to replace the lot with a list of 
LET statements, This can be 
very tedious and consume a lot 
of memory if there are several 
values, A better method is to 
use the routine in the sectton 
PRINTING STRINGS elsewhere 
in this book. First declare an ar 
ray with sufficient dimensions 
and enter the elements ir>- 
dividually by means of a toop, 
then delete the initialisation 
program and save the rest of 
the program on tape using the 
load and go routine, to avoid 
any risk of starting the pro- 
gram with RUN, and deleting 
atl your carefully preservefl 
variables. 

Another method is to set up 
a string array long enough t& 
accommodate ail the data m 
one string, then set up a 
numeric array so that the first 
element says where the first 
word or data element starts, 
the second says where it ends, 
the third indicates (he start of 
the second word or data ele- 
ment, the fourth the end of 
that second data element and 
so on. Here's an example of 
this in use. The computer will 
achieve the amazingly difficult 
task of telling you which 
month your birthday falls in if 
you give it the number of that 
month. 

You will need two arrays, 
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A% and B$. A$ ho^ds informa- 
sion concerning the l0{:ation ot 
words m B$. 8$ mav 'Q^ up to 
999 characters in length with 
"ihree digit storage in AS, You 
*ii\\ need to alter several things 
iri the program io change the 
fiumbEf of digits thai store in- 
fofmation in A$. 

Vou also need a numeric 
variable A which tells the 
ZXSI which word you want to 
eifttaci (roin the data string 
Ei. tf like, A is the number of 
the word vou READ from the 
DATA string. There is no need 
for a RESTORE command since 
thi variable A can simpJv be 
rtwt to 1 if vou wanted to 
READ words from BS in turn. 
Vou should inciude a line to 
EKfrclude unwanted values of A 
MH! this case, less Than 1 or 
greater than 121 since these 
Will constitute a subscript error 
and cause the program to 
STOP with error report 3 Here 
iS the routine: 

10 LET A* « "001003016 
02 1 026029033037043 
0&2059O67O75 ' 

20 LET B* - -'JANUARY 
FEBRUARYMARCHAPRIL 
MAYJUNEJULVAUGUST 
SEPTEMBEROCTOBEFt 
NOVEMBERDECEMBER" 

30 PRiNT "ENTER THE 
NUMBER OF THE 
MONTH YOU WERE 
BORN IN?" 

40 INPUT A 

50 tF A< 1 OR A> 12 
THEN GOTO 40 

60 LET A ^ (A- 1 } x 3 

70 PRINT "SO YOU WERE 
BORNIN";B$(VALA& (A 
- 1 TO A + 31 TO VAL 
AS [A + 4 TO A + 6H 

The numbers in string AS 
are arranged in groups of three 
if>5implify (decoding, for exam- 
ple the first three digits refer to 
Stte starting position of the first 
word, 00 1 . the second set of 
ihree digits to ti^e starting 
position of the second word, le. 
DOB and so on. You may have 
not«ced that there are an extra 
tfuee digits at the end of A$ 
that refer to a non-eKt stent ele- 
ment -^ in fact It is one greater 
ihan the position of the iast 
character in B$ and is 
necessary for the correct func- 
bpnirtg of the routine. This is 
because, to find the end of a 
word the routine looks for the 
beginning of the next word and 
subtracts one from its starting 
pOHtion. As it stands, the 
imjtirie allows you to store up 
to 999 characters of DATA 
because the startsng positions 
Hi stored as three digits which 
gives you a maximum number 
3t 999, To store more DATA 
:han this you need to store the 




information in A& in 4 digits 
and change the decoding as 
necessary in lines 60 and 70- 
Remember that the maximum 
value of A aiEowed m line 50 
should be the same as the 
number of words in B$. tt may 
be less if you want to restrict 
the amount ot words available, 
eg. anybody with a birthday 
later than OCTOBER was not 
allowed to use the program! 

The routine runs fairl' 
quickly, and if you want to t6 
Its speed, make the following 
changes to tfie routine; 
delete line 30 

40 LET A - INHRND x I2i 

+ 1 
70 PRiNT BS (VAL A$ (A + 

1 TO A + 3) TO VAL AS 

(A + 4 TO A + 6J 

- H;" "■ 
80 GOTO 40 

What do vou suppose hap- 
pens if A is not a whole 
number? How could you pre- 
vent this happening? You 
could add a line like 
45 LET A = INT A 

See if you can improve this, 
possibly adding INT lo an ex- 
isting line. 

<xix) Integer 
Arithmetic 

tn general, always add the 
function INT before a division 
in a program designed for a 



computer with integer 
arithmetic. You may require 
brackets around the division so 
that INT works oniy on the 
result of that divisiort. 

<xx) Logical 
Expressions 

Most BAStCs allow expres- 
sions to be evaluated as true or 
false. On tine ZXBl a true ex- 
pression returns a value of 1 , a 
false returns a value of 0, 
Some BASICS return - 1 for a 
true fiKpression. The particular 
method of conversion used will 
depend on the context in 
which the expression is used. 
It may be possible to negate 
the result by simply adding the 
- symbol to the expression, 
eg. LET A = B = C may be 
replaced by LET A - - IB - 
C|. This method will not work 
all the time and hence it may 
be necessary to completely 
rewrite the expression for it to 
wofk properly on the 2X81 . 

(xxi) DIM 

Some BASICS allow you to 
write several DIM statements 
on one line such as DIM 
A$(9l,B$f8),CSf7! You will 
h^ve to replace this by in- 
dividual DIM statements on 
separate program lines. If the 
program calls for arrays with 
names that are more than one 



letter long, then these have to 
be replaced by single letter 
names like A$ or 6, if you do 
not have enough letters 
available then you may be able 
to deciare additional dimen- 
sions to the existing ones for a 
certain array and use the extra 
dimension to replace an array- 
Programs that cause this pro- 
blem are generally too long to 
fit into 3 ZX81 anyhow. 
Beware of the zero subscript si 

(xxli) GET, GET$ 

This is a function that reads 
characters or values from keys 
pressed on the keyboard. It 
takes various forms on various 
computers, but in genera! it 
waits until a key is pressed 
before it goes on, assigning 
either the character correspon- 
ding to the key pressed or the 
code of that character to a 
variable. For example, GET A$ 
or LET AS - GET*. ¥ou coutd 
(to this on the ZXBl; 

1000 LET AS - INKEY$ 
1010 IF AS :- " "THEN 
GOTO 1000 

This would return the 
character corresponding to the 
key pressed on the keyboard. 
If the function was to return 
the CODE of the character 
[NOTE: this would be ASCII 
code, which returns complete- 
ly different values to the ZK8 1 
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16K Came 



Dodgem 
Chomp 



Tim Rogers from Richmond turns his 
programming siciil to create a 
Dodgem car' type program called 



1 F)EH ...... 

2 GO&UB 1O00 

3 SLOW 

4 LET H1=0 

5 LET 3-0 
S LET 31=0 
S RPND 

10 PRINT 




SB LET 0=Ci 



50 PRI NT 
&0 PRINT 



CHOMP. 



INT 



7© P»^ 



SO PR IN' 



You are a hungry snake on an 
oblong course filled with dots of 
food, By typing in RUN vou 
start the little creature chewing 
its way a nti -clockwise round 
the course leaving crumbs in its 
wak6< You cannot atop it or 
reverse its direction, but when 
you get to one of the four gaps 
\(t\i Ctkf\ thdf\Q^ lane^ by press- 
ir>g onQ pi the four ^ffow key^ 
corresponding to the direction 
you want to 90 m, For example 
If you. are heading north end 
want to change to a lane f un her 
on the inside press the left ar- 
row key (key Bl, However, life 
is not that simple for this 
hungry little snake as there is a 
rather nasty mon$ter going in 
the opposite direction I clock- 
wise round the course i which i$ 
determined to eat the snake. It 
bumps round at the same speed 
as the snake bgt has less 
manoeuvrability when it comes 
to changing lanes: Whereas the 
snake can change up to tour 
lanes per gap, the monster can 
only change one lane. 

The monster is always out to 
get you arvd will try to be in the 



same lane as you and thus 
cause a head-on collision and 
swallow you up. There will 
alwaysbe a 'barrel' somewhere 
on the course which the snake 
will swallow even more readily, 
but beware, once eaten, a 
space will remain which the 
monster will treat as a gap and, 
if ngce&aary. use it to change 
lanefi. Ordinary dots aOora one 
point each when eaten; barrels 
score five. The snake can go 
across crumbs where dots have 
already been eaten but it will 
not score points. Once all the 
dots have been eaten the snake 
Will begtn to eat crumbs leaving 
behind dots, and when all the 
crumbs have been eaten the 
snake will begin to eat dots 
again, although you have to be 
very good indeed to gel lo this 
stage. 

In theory the game can go on 
forever but because of the bar- 
rels Tim Rogers ihinks that the 
highest possible score you 
could get is 44256 (5 x 20^ + 
lOB^). His record is about 450 
or so which, with a little prac- 
tice, could easily be beaten. 



90 PRINT 



.00 FOR R = 
110 PRINT 

nmiB" .THB 

1^0 NEXT R 
.30 PRINT 




1*0 PRIJSTT 

. . . -■'■-« 

15a P f^INT 

1&0 PRirW 
. . . . . .■-■ 

170 PRI NT 

ISO PRINT 
. . .- ■ 

J^J^PRINT 



2«2 LET "J -22* 

205 LET G-L4^ 

S07 LET H*a7 

2Q9 LET Ul^U 

!X0 PRINT 



1 TO d. 
■'-.TRB a^ 

31; - 



■ ■iaasLtBtK^;^d pp» 



21S LEIT f!l=^PEEK lG39e + 256*PEEK 

16397 




dO 
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sse 


LET Bls0 


225 


LET Lfl=X 


a30 


LET Pl=fll+6y8 


23S 


LET LB=1 


24.0 


LET B=R1*299 


245 


LET Ha=0 


250 


LET C=l 


2S2 


LET Ost^i + IMT (ftND*660V 


£54 


IF PEEK 0<>2T RND PEEK 


4. THEN GOTO 2^2 


255 
1 
256 


XF PFEK O^H THEN LET UI 


POKE 0,hB 


25V 


LET U=l.^-1 


253 


IF S > 1 THEN RETURN 


260 


LET Dsr-33 


27© 


IF R2=H THEN LET S=&+1 


280 


IF PEEK iRt-C>-12S THEN 


B 4D0 


290 


POKE R, G* ( CRe=HI + CR2sGl 


292 


IF S=M1 THEM GOSL*B 900 


2Q5 


IF lWKEVS-f>""" RND PEEK 


f =0 THEN GOSUD 700 



O < > 1 



300 

301 
302 
304 

305 
310 
320 

B 4S0 
330 
335 

THEN 
337 
340 
345 
350 
a©0 
370 
400 
408 
4©5 
410 
4 15 
420 
42S 
430 
435 
440 
450 

4sa 

455 
460 
465 
470 



LET R=R+C 

IF fH-O THEN LET 

IF R=0 THEN G05UB 

LET A2=PEEK R 

XF PEEK Ril2 THEN 

POKE R .24 

XF PEEK te*-D>=12S 



GOSU 



tR+Q 



252 

GOTO 500 

THEN GOSU 



POKE B .^1 

XF B1=0 .^HO O=0 RND LR<i-LB 

GGSUB 604? 

IF Blw0 THEN LET Q-0 

IF PEEK B = £4^ THEN GOTO 500 
LET ei=PEEK B 
POKE B , IS 
GOTO S70 
LET X=0 



IF 
IF 
IF 
IF 
IF 
IF 
IF 
LET 



Csl THEN LET K=-33 
X--33 THEN GOTO 435 
C=-33 THEN LET X=^l 



X = -l 
C = ~l 
X-33 



TMEN 
THEN 
THEN 
THEN 



GOTO 435 
LET X=33 
GOTO 4 35 
LET X-1 



RETUPJ^ 

LET Y~0 

IF 

IF 

IF 



IF 
IF 



D=-33 THEN LET Y=l 
y?;-33 THEN GOTO 4S5 
D = i THEN LE-T V=^33 
Y=33 THEN eOTO 4-85 
D = 33 THEN LETT Y = -l 



4.75 

480 

4as 

4-90 
500 
510 
520 
S30 
535 
590 
&00 
605 

ei0 
e20 

630 
640 
700 
70S 
710 
EY* = 
' } - t 
720 



GOTO 485 
LET y=-33 



IF Y=-i THEN 

IF D=-l THEN 

LET D=Y 

RETURN 

POKE R^23 

i-Of^ H = l TO £»6 

PRND U3R 16514 

NEXT M 

LET SiS+31 

5LOU ^ 

RT 9, 9; *-5COREif; 

5 THEN LET Hl=S 



TRB 9, 
35000 



■■HI-SCORElf"'; HI 



PRINT 

IF Hi 

PRXNT 

PfiUSE 

CLS 

GOTO S 

LET R3-R 

LET R*^INKEY$ 

LET RsR+ M f INKEY*="©**> - ( INK 
■'S'*> ) * (RBS C=33) + * f INKEYf="e• 
INKeVS="7■'^ ) *33* (Res Cxi) 3 *B 

IF R^-ni+TSB OR fl<Rl OR PEEK 
R< >0 THEN LET RsrR3 
730 IF R=R3 THEN RETURN 
74.0 LET LS=LR+ (C = -li * «R* = "6"> + t 



G=l) * ^R*-"7" > + (C--33^ * I ?*$=*' S") + t 


C=33J 


» tR$ = '"SM 


750 


IF LSiLR THEN LET LS=LR-1 


7SS 


LET LP=LS 


7ea 


PETURM 


300 


LET O = 1 


310 


LET D1=D 


380 


G05UB 450 


e30 


LET D-2=D 


34.0 


LET D=:D1 


&50 


Lt£T U=LR-LB 


as0 


IF U>1 THEN LET U =: 1 


670 


IF U^-1 THEN LET W=-l 


375 


LET LBi=LB + U 


©e.0 


LET e=B-HJ*DS*2 


890 


RETURN 


900 


LET Si =5 1+5 


9 Id 


LET S-0 


920 


LET &=H 


930 


IF H^>G THEN GOTO 95© 


S4e 


LET H=14 


950 


LET 'Jl-U 


9S0 


RETURN 


lee© 


LET H*sr'0^2 01^ 064 006 ©£3 


043 


03£^ 1;26 ^b* 1X3 032 003 01^ 


24e 


2C11 19S 12& li& Ct24 2^2" 


101© 


FR5T 


1020 


FOPi H=;16S14 TO 1&^33 


I03e 


POKE H,K^RL Mt ( TO 3) 


104G» 


LET ^f$i^*C5 TO I 


iS>50 


ne:;'.*t H 


1060 


RET^JRN 








^«^m 
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spectrum programs 



Spectrum takes off 



! 



The sound and colour on the 

Spectrum are two good 

reasons for buying one — and 

these three programs, one 

each by Alan Cunnell, Chuck 

Hopper and Anne Marshall 

show the sound and colour off 

to advantage. 



Final circuit 

Our fifst prograin - FINAL CIR- 
CUIT ~ was adapted from a 
ZX80 program UK 

RACETRACK) first published in 

the monihly maga;ine, INTER 
FACE. 

It iSda&y tOplay, and because 
il ends up giving you 3 score 
alter each 'race', acts as a 
challer^ge lo piay it over and over 
again r trying to increase your 
score. There are three 
'racetracks' on which you can 
drive at varying degrees of dif- 
frCUltV- 

Throughout i he race, you are 
asked to enter your choice of ac ■ 



celeration and gear setti<ng. 
You'll soon learn the effects 
these have. Vour score is shown 
at all times [line 220 L and a final 
score is given at the &nd. Your 
feedback (including such lines 
as 'Driver behind is hooting, 
hurry up' if you're dragging your 
heels) is in worda, and appears 
throughout the race, You'll find 
there is a great tendancy to 
crash, and your vehicle 
manages somehow to survive 
an infinite number of crashes. Of 
particular intefest is tine 290, 
which lakes the place of five 
IF/THEN statements of the type 
IFH = 5 THEN LET bS = "Oily 
straight 'and so on, 






REM 

REM 

REN 

REM 

REM 

REM 

LET 

&ORDER 

INPUT 



F«in^L Circuit 
Rdapted frow ZX 

Fi I- BK p u b I i -J h e d 
If^JTERFr^Ce 



60 



a =5 



: LET 9=1; 
1: PRPER :*: 

UK i *:h tract 



.ET b = 3 
XNK © 
'.3 TO 5 J 



6.; 

■ I 

3E 

1 

X 

X 

1 
1 

X 

1 
1 



— ■ J. f^ w ', ■ J tJ M ■*/ ^- O 

3© LET X =0 
4-0 LET l. = lO0-*-v*v 
50 LET s=0 

6© IF ri = 10 THE.U STOP 
SO LET .t ^'A ¥1 
9© IF X=10 THEN PRINT 
TAB S;"THE RJ=iCt IS DUE 
score i-=^ ' ; I.. " out Of 
POKE 23632^-1: BORDER 



HEN GO TO SB 



EP .©2,. RND*30 

ivi* Qo sue ISlZ* 

iS FOR 1=1 TO 

XT t 

IE- GO SUB 27 

^O PRINT INK RND*6^ 

25 GO SUE 14=: 

32? GO SUe^ 350 

35 PnUSE 50 

40 GO SUE ST0 

^2 GO TQ ee 

4.5 FOR t=l TO 50 
NEXT \ : BORDER 1 

49 LET 5 cRBS t S -^ 



INK RND* 
R"TRB a- 

RND*T'. 
GO TO 9© 



50: BEEP .©a., t 



b$ 



BORDER RN0*7 
(a ^d) - ( b«19) -f ( 



INPUT INK 7^ "Enter acceLer-a 
(0 TO i0> "; 5 

IF ^ < 1 OR a > lO THEN GO TO 2 



' Co r r e n t * C 



ISO PRINT ' ' ' ' PRPER 2, INK 6, " 
^tar "., g;"^ speed "■; s 
leo GO SUB h*a0©0 

-130 BORDER 1: INPUT INK 7;'*ScLe 
CI 3 ■:! £ 3 f I 1 TO 10 > " ^ ^ 
191© IF g<l Oft 9>10 THEN GO TO 1 

'200 
t i on 

220 PRINT INK RND*6 
c^ re i-^ '■ : INK 2. l 
240 INPUT PfiPcR 2, IMK a,"ETiler 
brakirjci f© to 10t " ; b 
250 IF bi© OR b ,s 10" THEN GO TO 2. 

40 

260 RETURN 

270 1_£T h=INT tRND*v) 4-1 

290 LET b$=C"oiLy Straight" fiND 

h s5 J f < ■ fiai rpi n '■ RND h =4 * 4- ( " CO rn 
er' CfHD H=3^ + f ■■bend* rwq hsSJ+c* 
straight*' ftNt- h = 1 3 

34 €* RETURN 

350 IP a=^ THEN LET a^l 

360 LET S^AES AS + ia^^a) - (bfrlS) ■I' l 
2*^ If t 

370 IF S < 10 THEN LET S=10 

3oO IF S<15 THEN PRINT IN 

K fi^'C'Tivfer behind is Sooting"; 

PRINT * INK 1. "Hurry up" 
4.0© RETURN 

1000 IF s ; 'J© THE)1 PRINT It4K 2; '*Y 

oure speesiini^...siow dowr>!";LE 

T 1=1-5 
X01O RETURh) 
2000 IP S;t40 THEM DEEf^ 3,50; FOR 

4=il TO 20: BORDER RND^&i NEXT ^ 
PRINT INK 2, "Crash ■■ 
^^10 IF b^S THEN PRINT iNn 2, ■■Cl- 
ash" BEEP .5,20; BORDER RND *6 : 
PRU5E 20: LET t ^1-^9 + INT f RND ft 10 > 
2C1SO RETURN 
0^000 IP s-25 THEN PuR r=l TO 10; 

PRINT INK RNC>*^6. ■'Cr ash ! M !; 1 5 M 
"; NEXT r. LET L=l-10 
3010 RETURN 
<J.t3i00 TF $>35 THErJ PRINT INK 2^*'* 

LET 1-1-10 
4010 RETURN 

5000 IP 5>20 THEN PRINT INK S.-'^C 
CCCCC rr r r raaaassssshhh 1 1 ! ! ! '■ : LE 

T L :± L ~1G 

5005 FOf; t =1 TO 50; PRPER RND#7.- 

CLS ; NEXT t ; PRPER 7 
5010 IF b>3 THEN PRINT "Crash!!" 

LET L = I. ~10 
-■riO0 RETURN 



•2 
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Vegas Breaker 



Chuck Hopper's program — 
VEGAS 8REAKER - is a varia- 
lion on the old FRUIT MACHINE 
favourite, which costs vou an in- 
flationBrv SI. 50 a spin, From 
time to time the HOLO option 
wjli come up. Vou can hold all 
four reels if you like. When 
HOLD comes up, you just enter 
«sch number you wish to hokl^ 



pressing EWTER after each one. 
When you have held enough, or 
if you don't want to hold any, 
enter 5, then press ENTER 
which gets you back to the next 
roll . Note lirve 40 (POKE 23692 , 
-1} which keeps (he screen 
scrolling, without you having to 
respond to a 'scrolt ?' query. The 
use of this POKE is discussed 
elsewhere in this issiie, in Tim 
Mannell s article on using Spec- 
trum colour. 



5"; e£E 
»5" ; LE 
DO 

4C:»*0 IP 
THEN PR 
S«S TRI 

•i-»jr>^ Xt- 
HEN PR I 



SSS THREE OF fl KJND! $S$S 
P £.S0. PRINT ' "VOU WIN 

T -M C r ;E / - M O t^BV + S : CO TO 4-1 



ft <^} -ft («f.' 
INT INK 6; 

C 3$ J R I D 
PRir^T ' ■' "Y^*J 
EY=MDNEY+7-S 



PftPER 2; '■$»»** 

. &0 TO 4102* 
{■3^} +fl t4i =ie T 
:> > :> :> :> :> :> > " ; Pj^ 



eSEP £ 



,30 



1 

5 



i 



THI5 15 ROUND 14 

VOU HRUe *:33 

PRe53 (=>NY KEY TO ROLl_ 



\QU NQU 




»31,S 



10 REM V'EGR5 ORERKER 

>D POKE E36£59^1©(& 

30 CO SUB 90O0 

^^ POKE £3&92, -a 

50 PAPER 13; CLS , BORT'ER 



IN 



2; T«e 2; "TH 
TRe 2; "VOU 
"PRESS RNY 



Oe PRihtT -* - ' PRPER 
lo 13 ROUND ', ROUND ^ 
rt-i^iUE *"; HONEY 'TAB £ 
"EY TO .ROLL" 

7^ IF INKEY* <>■■*• THEN GO TO T^ 

ep IF iNKEYf-"" THEN {?0 TO Sfi? 

*5 POKE ^369£, ^I 

^O FOR G=i TO S0 . BORDER RND*7 
, BEEP ,0a,S0-G; NEXT G. BORDER 



it-0 
ii& 
120 
14.-3 
IS^ 
1?5 
it>0 
1&5 
170 

5; INK 
-ND#7^ 



FOR U=a TO 4 

IF M(t.f/=U THEN &D TO 15Ek 
LET R*J)=1NT fRND*4.i +1 
BEEP .1,50.''J 
NEXT J 

LET ROUND =ROUND>l 
GO SUB 5000 
GO SUB 4 000 

IF RND.^.7 THEN GO SUB &00O 
FDR T = l TO 40. PRIf^iT RT 1,3 
RMD #7; "■■'■; RT l>iSS; INK 
NE.XT T 



JNi: 



FOft T-1 TO £5; PRINT 



NEXT 



177 

T 

180 IF HONEY .v0 THEN C^O TO 60 
190 PPl.i^JT ■ 'T.RE 5; "VOU SURUJUE 
L ", ROUND,' ROUNDS" 
1^5 E^O-RDEP RND*7 
200 PRINT "BUT NOW 
E i^ND THE ' 

RNri*7 
■C- fl S I 



YOU HRE BR OK 



BORDER 
PRINT 
5 E O! 
BORDER 



N O IS 



205 

210 

L O 

dl5 BORDER RND*7 

250 POKE a3e92,-l 

a£30 PRUSE 10 

240 GO TO 130 

ie*00 REH ** HDNEY *# 

iOOS PRINT ' ' ' . POKE 3DB9S^ -1 

ie»10 LET HONEV=HONEY~I.5 

'^i&ie IF R(ij=R(2." PND t=j r£,i t=R ro) 

f^N[> Rf3>sfl<4.> THEN PRINT INK 5;" 
£££££ U^CKPOT.' .* * t ££££££££££" 

^££P P,1L>. PRINT '"YOU l,*I.N *Ji? 
f.»": LET MONEY =HDNEY +10; GO TO ^ 

100 

^050 IF if* (1.1 =R i£.i NND C^ (3.> =R 1 2 

;>R R 14) i=R ia:* ;> :• or r ii.t =r taj a.n 

> =j:? t 3 1 RND R ^ " 
INK &, PRPER § 



j=Ri4.i THEN PRINT 



: PRINT ''"YOU UIN *7 , gt© ? f *' : LET 

HONEY = MONEY +7.5 
+ it50 FOR Tsl TO 20. &OPDER RND*7 
.* SEEP ,01.T; NE.KT T; BORDER 
4105 PRINT 

4110 FOR T=l TO 64. PRIHT INK PN 
0^7, "■"; : NEXT T 
4130 PRINT ' 'Tfla &; "YOU NOU MRl^E 

« '■' , MONEY ' 
4130 FDR T=a TO &4 ; PRINT INK RN 
D*7; "*" .: : NEXT T 
414.0 PRINT 

41S0 POKE S3692,-i: PRINT ; PRIN 
T 



4 1 S0 DIM M <■ 4 J 

4170 RETURN 

50D0 REH *# 5PIN ** 

50i© FOR T=l TO 50: ©ORDER PHC>*7 

^ gEEP - vl , 50.--T..*a- NE.XT T- BDPDE 

5050 PRINT ' ' ' 'TRB 4; 

5O30 FOR J=l TO 4 

5040 IF MUt-'=l THEN PRINT INK 2; 

"■^•■» ". - ^"E^P -1 ,10 

5050 IF R iJ.i s2 THEN PRIHT JNK 7; 

■««M ", - ^■^'EP . 1, 30 
S0e-«i JF >=HU.v=2L THEN PRINT INK 4-^ 

'■^jffl ', ; e£EP ,1,30 

^£^— ^^ RU*:'=4 THEN PRINT INK 5,t 
IttBS "; ^E^P .1.40 
r>?lE5 P.RU5E 70 

^©90 ne>:t u 
="i'30 return 

6i?00 REH ** HOLD #* 
frvJiS DIM H\S> 
T020 BEEP *S^ 1 



23692, -1 
' ■' INK 5; 



6025 POKE 
5030 PRINT 
'J>iBER I5J VOU 
6040 PRINT ' 
. ENTER 5" 
&050 PRINT ' 
= FINISHED 
^.060 INPUT 

IF 0<>S 

LET H(0) 

IF Q < >5 

RETURN 

REM #* RSSIGN 



ENTER RNY H 



INK &; "WISH TO HOLD 
INK &; '\.\n^H YOU MRU 



6070 
S0SO 
f>et=i0 

13100 
'3000 

'3010 

■J0^0 

9030 
'3040 
'-J050 
9060 
9070 
9080 
5O90 



O 



THEH 
THEN 



PRINT INK £; O 



DIM R (Si ; DIM 
LET MONEYs7,S 
LET ROUND =1 
FOR T=l TQ^ £0 
BEEP ,2,2#T 
NEXT T 
BORDER 7, 
BORDER 
RETURN 



GO TO e0&0 

URRIRBLES 
M tS) 



»» 



PRPER 
PRPER 



7 




CLS 
CLS 
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Living colourfulJv 

Anne Marshall has turned her in- 
vemive fingers to programnnlng 
this variaiion of John Conway's 
game of LIFE. It makes good use 
of the colour availabfe on Spec- 
trum, and shows a novel ap- 
proach to the program. We'll to 



UF£ (n pfOgrmss- 



discussing the game of LJFE in 
del ail in tha next issue of ZX 
Computing, and telling you how 
you can write a program to play 
it from scratch - working if out 
from the primarv algorithm. But 
for now, save al( that thinking, 
arid give Anne Marshall's pfo- 
graimawhirt. 



5 

E (ej 

30 
;3S 

60 
70 

80 



REM i_IFE - isi fiNNE HflRSHALL 
DIM R(145>; DIM l_tl4.5); DIM 

LET G=S) 

FOR T-i TO S 

F7eflD Z: LET E^TJ-Zr NKXT T 

LET C^COt>E '*»*': LET Z-l-^B 

BORDER 1; PfiPER Qi dLS 

FOR B*l TO 12 

FOR D»l TO 13 

LET RfB+-10*DJ=Z 

IP RND>,4.S THEN LET P<B+10* 

LET L fE + l©*D) 5?0 (B +1©*D) 
NEXT D: MEXT B 



00 LFT Sitr^ + l 

30 rOR U=i TO 13 

30 FOR B=l TO 12 

4-0 LET F=U + 10*s 

SO XF G»l THEN GO 

^0 LET H=0 

O0 FOR T=l TO 3 

10 IF RIFi-E CT> -l-i,» : 



TO 250 



iC THEN LET H 



= H + 1 

^30 NEXT T 

S30 IF R (P> -C RNO 

THEN LET L fFJ =Z 

= 35 IF R (FJ =Z fiND Hs3 THEN 
L tP) =C 

24.0 NEXT Sr BORDER RND*7; NEXT 



Hc>3 RND H<>2 



LET 



IM 
■3 



4S BORDER 1 

S0 FOR M=ll TO 144: LET RfHi=L 

Jl ; BEEP .005-M>-3: NEXT M 

SS PRINT RT 5,0^ 

60 FOR Usl TO" LB: PRINT TAB 4. 

■70 FOR 6 = 1 TO 12' LET FsU+10*B 

ea PRINT XNK 6, CHR$ fifF/,"' ":. 

EXT B: PRINT ' NEXT U 



C- 



86 PRINT RT 3^10 
; 'aan&r^ tion "; G" 
'S© GO TO 100 
00 DRTR 11.10^Q^1>-1 



BEEP .3 



INK 
SO 



'9^ -10,-1 



Gtneralion 4 



Gene ration 8 



Gene r a 1 4 en is 



Gene r a t i on 16 



■ m 



ft ■ ■ 



« « 






• • 



« ■ • 
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Personal Software is a new quarterly publication from the people who 
brought you Computing Today, To celebrate the launch of the BBC 
Microcomputer our first issue will consist oi more than 20 programs 
coveiing Domestic, Financial, Educational, Games and Scientific areas. 

All the programs are fully tested and documented cind the listings have 
been produced directly from the BBC Micro to eliminate errors. As an 
additional service we are offering copies of the programs on tape through 
our CT Software organisation. 

As well as featuring the best software from previous issues of Computing 
Today converted for the BBC Micro in order to show off its advanced 
features, the publication also includes a number of specially commissioned 
programs which reveal even more special functions. 

If you own or have ordered a BBC Micro, or are just looking for a 
collection of Extended BASIC programs to convert to your system, then 
you need Personal Software: BBC Programs. 

Personal Software will be on sale at your local newsagent from Friday 14th 
May at £1.95 or you can order directly from us at £7.80 per annum or 
£L^ per copy. To ensure a single copy or a complete year's supply fill in 
the form below — you can even spread the load with your credit card. 






SUBSCRIPTION ORDER FORM 



Cut out and SEND TO 




513- LONDON HOAD. 
THORNTON HEATH. 
SURREY, 
ENGLAND. 



Pttftsu vse BLOCK CAPITALS and melade pott eothf 



/Vome (Ml- Mn Mtu) 
A^dr*ss 



Doi» 



i 

I B2 5u'miTi9T 



Piflas« coit]ii]«nc« tny Jub«c}jptioii to P«iionaJ SoJtwore wilh 
ito i«u« 



SUBSCRIPTION 
RATES 



080 Iw 4 lUuM 
UK 



appiapiiatm'i 



£1 9E jar a fm^J« 
popy QJ' tilt 



/ an tttichsBg my (drlrtr oj necessary} 

C^»qo* Potto! Ofdrt liit»ettratiQ/fQ} Money 

Ordet for £ 

(modt payahh to ASP Ltd) 

OR 

Debit my AccestBajdoycard ' 

( *dfe/e{» as Rtc^&otyJ 
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ZX80 Games 



Magical mischief 



Kar Wing wong from Canada has provided us with a couple of 

brain-stretching programs for the 1K zxso — magic square 

and ZX REVERSE. Both programs can easilY be converted to run 

on the ZX81 (Where more than 1K will be required! 

or the ZX Spectrum. 




When the MAGIC SQUARE pro- 
gfan> is firsi run, yOu'" see 9 
three bv lhre« grid, partiallv fili^ 
with black blocks. The object of 
the game is to creaTe a magfc 
square by putting numbers in 
the place of the black blocks, 
The arrangemient of the blocks 
can be changed by entering a 
nuiTiber. from one to nine, with 
each number representing a 
position on the grid as follows: 

1 23 
456 
789 

When a number fs enter^, 
t^enain blocks will be reversed. A 
magic square is formed when 
the whole grid Is black, except 
for the central square. 



Here is the code io help you 
crack th« f^agic Squares 
1 1 ) When a number belonging to 
the corner ( 1 .3, 7 or 9 Ms entered , 
the colour of that quarter of the 
whole grid will be reversed. For 
example, when one i$ entered, 
the colour of the numbers 1. 2, 4 
and & will be reversed. 
(21 When a number correspon- 
ding to the middle of one of the 
four sides is entered {ie, 2, 4, 6 
or 8h the colour of that whole 
side wodd be reversed. For e;(- 
ample, when a four is entered, 
numbers 1, 4 and 7 would be 
reversed. 

IS) When the centre one is 
entered {ie, number 5, numbers 
2, 3, 4, 5, 6 and 8 would be 
reversed , 



The rnagic square is made 
when the colour of numbers 1, 
2. 3. 4. 6, 7. B and B are black, 
and the colour of number 5 is 
white. The computer will lell vou 



the number of moves you made 
in order to finish the square, and 
it will only accept a number jn 
the range from one to nirw- 
However, the program will stop 
when you enter a letter, if you 
feel living giving up. 



I 



5 


CLS 




10 


DIM A{9I 




20 


LET B - 




30 


FOR A - 1 TO 9 




40 


LET K = flND(2l 




50 


IF K = 1 THEN LET A(At- 


128 


60 


IF K -2 THEN LET A!A* = 





70 


LET B = B^ K 




80 


NEXT A 




90 


IF B = 8 AND A{5I = THEN RUN 


100 


FOR N-0TO2000 




110 


LET C-0 




120 


PR]NT"MAGIC SQUARE" 




130 


PRINT" -. "" 




140 


PRINT 





&B 
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150 
160 
170 

leo 

190 
200 

210 
220 

230 
240 



LET D - 

PfilNT"(AAAAAAA| " 

FOR A = 1 TO 9 

PRIMT"IA|";CHRSI(A(A»; 

IF iA/3)'3=A THEN PRINT"(A)" 

IF tA/3)'3-^A THEN PRINT"IAAAAAAA)" 

LETO-0+A(Af 

IF D - 1024 AND A(5U0 THEN GOTO 470 

NEXT A 

IF C - 1 THEIN PRINT B;" IS NOT BETWEEN 1 AND 9, 

DUMMY" 
250 PRINT 

260 PRINT"ENTER A NUMBER (1 TO 9)" 
270 IMPUT B 
280 CLS 

290 IF B < Oft a > 9 THEN GOTO 540 
300 LET Am)-ABS(AtBM28> 
310 LET K - T 

320 IF B ~ 3 OR B - 4 THEN LET K - 8 - 1 
330 IF 8 = 6 OR B-7 THEN LET K - 9 - 8 
340 IF NOTIB/2)*2=B AND NOT B = 5THiN GOTO 4 TO 



3S0 IF B - 5 THEN GOTO 370 
360 GOTO 430 

FOR K 1 TO 4 

LET Aj2'Kl = ABSlA(2*K) - 128> 

NEXT K 

NEXT N 

LET A(5) A8S(A(5! 1281 

LET B = (&B) 2 + B 

LET A(8 + KI ABStAlB t Ki 



370 
38D 
390 
400 

410 
420 
430 
440 
450 
400 
470 
480 
430 
500 
510 
520 
530 
540 
550 



1?8) 

LET A(e Kl - A8S[A(B K) - 128) 
NEXT N 
STOP 

PRfNT"yOU DID IT IN ";N;" MOVES'" 
CLEAfi 

PR(NT"TVPE Y TO PLAY AGAIN" 
INPUT AS 

IF AS "Y" THEN RUN 
CLEAR 
LIST 

LET C - 1 
GOTO !20 



I 



ZX Reverse 

When this gamo runs, you'll &&e 
3 random sequence of numbefS, 
from one to nine. The object of 
[he game is to get the nunnbers 
back in order again in as few 
moves as pcs&ible 

Here's how you dc» it. If the 

5 LET C-0 
10 DIM AOI 
20 LET A{1I = RN0!9) 
30 FOR A = 2T0 9 



nunnbers were arranged 
28649T537, and you entered 5, 
then the sequence will become 
946821537, that is, the tifst five 
numbers vuould change places- 
The computer keeps track of the 
number of moves you've made 
and will know vuhen vou'vq got 
the numbers back in order. 



^ 



^ 



\ 



f^tJtWi // ^H 




40 

50 

60 

70 

80 

90 

100 

110 

120 

130 

140 

150 

160 

170 

tso 

190 
200 
210 
220 
230 
240 
250 
260 
270 
275 
2S0 
290 
300 
310 
320 
330 
340 
350 
360 
370 
380 
390 
40O 
410 
420 
430 
440 
450 
460 
470 
480 



LET AfAJ - RNDt9l 

FOR B = 1 TO A 1 

IF AfAl = A(B} THEN GOTO 40 

NEXT B 

NEXT A 

FOR 0-0 TO 2000 

CLS 

PRINT.'ZX REVERSE"* 

PRINT,"-^- — "." 

PRINT 

PRINT" "; 

FOR S = 1 TO 9 

PRINT AiB);" "; 

NEXT B 

PRINT 

PRINT 

FOR B = 1 TO 9 

IF NOT AtBJ = B THEN GOTO 240 

NEXT 8 

GOTO 470 

IF G-OTHEN GOTO 280 

PRINT 

PLEASE INPUT AS INSTRUCTED' 
I AM JUST A DUMB COMPUTER* 
YOU KNOW' 



PRINT- 
PRINT' 

PRINT' 

PRINT 

PRINT" ENTER A NUMBERfZ TO 9)" 

PRINT" OR TYPE 1 TO STOP" 

INPUT AS 

tF AS- "1" THEN GOTO S20 

FOR A = 30 TO 37 

If A? = CHRSIA) THEN GOTO 370 

NEXT A 

GOTO 540 

LET C-0 

LET A - A 28 

FOR B- 1 TO A 2 

LET E-A(A) V AiB* 

LET A(A) = E- AIAJ 

LET A(BI = E'A(A1 

LET A- A- 1 

NEXT B 

NEXT D 

STOP 

PRINT* YOU DID IT IN ":D" MOVES" 

PRINT 

490 PRINT" TYPE Y TO PLAY AGAIN" 
500 INPUT AS 
em JF A* "Y ' THEN RUN 
520 CLEAR 
530 LIST 
540 LET C - 1 
*^60 GOTO 100 
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MICHAEL ORWIN'SZXSI CASSETTES 



r 



THE BEST SOFTWARE (BY VARIOUS AUTHORS) AT 

QUOTES CASSETTE 2 

Ten games in Basic for 16k ZX81 



<4iiu« IE tu 111 fill) 'to tidiid «#■ aB3i{]n«a garrm ikfiich 
warn q,ttfr (H»rU)f o^ i!*M*Tt *"*<I ctu>it* *fd *t» fun 

^^lui Ciynfiutu Umy tZ lyivt 

lighlHl lirtlh tfv» hrit e*lMtl0 ■ 

P nut)r)l^n. Lendoi* WflflU 

I hiv»ftren in!*ni»[fig i^'wrileta yOu Iw iDm* dty-t 
10 Mf ho* mucn I en}0;r !**« oai"^! on Caiutle O'w 

«rhien y|}u iHjfip^«{] me «itfi txriief IN* tnonin 

r prtwoMly Mught yWM CtltMlv Ori« an^ ccm ' 



CASSETTE 1 

(elewen ik pfograms) 

9*1. « 

I CFi'ing Wai^imirHi RDbq^tm. B4PC H#n^niiri PLUS 
Liffl* -K'B^i* infri*!?^ til rnMJld«r» iod IWU« Of 0»»rn 

C«i4iT« On« eotli C3.H 



Cjncrir T«ki conuini n«t«i>4i. Awiri LJMf BJMI 
Mori; Matfrit^imt R«(:lanql«i Cn^n flDui#tt«. 
fvjn|<3(ti Penny SPkoat Hid Cun Coqinwrkd 
Cjn«a1l* Two ui>t> t& 




CASSETTE 3 

9 progFams for 16k ZX81 

STARSHIP TROJAI4 

fmlw* atiJltlvr »triiL«i, 
HUirai mcludE asj^rivni 
[ion ndiAlion «if<p#<] 
toiOlogie«l fp<Ciin«n« #nd 
phmgmQ into a Suc«<> not fi 
STAHTREK Fhis vefiiop Qt Via nfll ^nomn sciicf 
,kLtvH-riinr<- gam* 1»i1ur«t itiHI&iiw Khti^jti'i mtitirlily 
,i'-n ijijpfiii: .Dtn!3lon tljcppua IHCiitng 
PRINCE »S OF KMAALAh «dw«ilur* g«tti« 
BATTLE Slistegv gwnirfo' I la 4 ti>l«fm$ 
KALASRIAU W«rl9^« fiHiMi Cl'd Q*mr lull Dl 
pcintlnt CO<ntilUl*4 fuMU 

CUM ttubtk Cube iivnuljUor, liiilh mm dI ri^iClrcHit 
including Bac*iil«{> 
SCCnETHfSSAOCS Tluf mnH^teedinVPfOJfAm 

1^ ^p-r^ Fi"P q?»- i' 

lURTtllN CfllCHET A [<mpi* bul •444tivr snirhf 
ikiimi^ i,inii4iF< (ngliiFi f net<-i|. ,f mtftwnt cod* th« 
if>44^i3 II v«rii3ti>? ind m lap i|>r^ I* vefy fjtl 
Chum* } cdMi t$ 



LOW PRtCES 

CASSETTE 4 

6 games for 16k 

ZX-SCnUHLE f XMChinc coda) 






^•tnD and iriuoi: 'rOut wtty infouf li 4tie fitrtiPied Linr ■. 
aUHFIOHT MvAMni 



QALAXV INVADERS I mACFNA* tMS I 
J ii>ni!i ^,1 5 A'oopmq <nd dmog «ii*rt cat* 

GMAKEIITE mK*«n* cwlf » 

£fll ir« inlk« ^^Qim ll««t» TOU VjrUiltF ipOHl (wry 
IM) *l M0t«4*dl 

LIFE tnttchirke c<H9«i 

A Z jlftl vti't«r« Qi lii« «fll ItFtQWI 0am* 

)0 TIC*TAC-TQ< iH^«K I 

Pity*ddf 4i4>4 board 1his.nagam« lDrlti*tir4in iT 

11 f^y rigrd r$ n*t\ Ift campulrr it it 

f Ol ir^ B ^''i^t' •r* in AachinBCOoii. tHicaui* thu <» 

nnij£h 1iti1<?r than flawe iSc«<v Q< trtftir gamei mf»9 

pri^viauiiv nvaiiah^ I'^m J Slmdrn^j 

Cau*ll* 4 ce4li CI 

FUNQALOIDS 'Maci^>rvf cod*l 



I 



Recorded on qjality cassettes, sent by first class post, from 
Michael Orwin, 2S Brownlow Road, Willesden, London NW10 9QL (mail order only please) 




SPECTRUM 

■WW vRalr»tiia tt» |li»prt5»qt p 49K m^wi' i*ttPv 
otrt SF#a low {>cif*r Si'Klal' loiM'iiM* 

FunctiDnBHv td«nnc*l Tl> 11^« JitiElBlr Ht*. Inl*rnail ptuQ m ■jpAnUOfl but MKh doubli 
ilu fkniuiiY IA4K) TIM SPaOpluf* Mm tha Hchali |>favKlad< on th* ISK SPECTRUM 
br Sinclair ^or N» 32K •NpanHon board knitrucbooa ro wr uuiiltiigh pi'ndwd mM*^ 
fllting vpiry mnipfp indiij 

rrv* SPBO wi na mt<t mianlapa* wHh SmdaK add ann - I X Prtntar Kil 33 tnt»rf iit. 

Naw le* p<K*I «fl $>ul 4^hry luctvtitul l<nit*ni»l' ni«fnOil*i tv fKBI 

to CMT London Rotntki. Ftntandla liouW 1 4 t>Mm4* Ckw LONDON Eti 4BI 



lutn 

CHlPSWtTCH kH dAubbi vAwt 2XB1 
2K lihii yn rMiuir*! iDidarwif] 
INCFtrMEIVTAL riitfrnjl JK pJugvi mamefy 

• ■Icncion lor /XAl *ipand>bli ti> 1M 

AddilKinal :k cttip4 far ibov* IHM^IIBP 31 

UAXiMf 1^ e^K ^larrv* plut *\ imamorv Tm 
fxai 

SPflO £-4K tf>lBfTi^ P^*^ ^ fnvffnary #ii*nfbDn 
'0' f X SPECTmiW «ivA« BOK of ui*t MM 
SP80 Kit vaiion with tut kMimctSonf . 



In 



Prka 
4 70^ 

M 7ti 
*4 00 



□iiafti>it 



Tmai 



SPflO rinrr>4 tmtvKw tp^a Incbdn •*»*■ 
P&Pl 



900 

Pii«t»oK *«ii4 PwiWnm 



TOrM t 



T*lcplton« *n4uwi« D« B1 4T1 330B 

At |»ric*«. alr«fe<lY ridud* VAT 

Pl«<*i \Kk rl r-au tm^iJim a VAT i*c*lpl 

ntfytidp l*»t C 1 SO liandiing on w» llama rahMnad wIlHn 14 da** af 

aian<K»d addr^iMd invflotia pkit addmtMial ^Z'Av ilanv Iw ealalDgua 

Ch>qui* P.;r(tal Ordaf pavatria to EAST LONDON ROBOTICS I 

NMH Mr^Hn.'Mtoa ,.»,.,... 1 ... . ..,,,,, 

Adrrftt: , . 



0*B 



f'KMP'1- BHW 



I '11 « »V9il PI «#■« I f«|l'« f-ifJ 



iii>ar4'Pii<*#««<s! 



■I--I ■li'l*!- i * l'4il-!l «<«*ft-l t * t- * 



}•'**■*■* ii%»^tmt:mmimumt-*t*ta 



»TOif> f>HE&Sl|1 TMnaiaf at vouf IXBl BASIC andMacMna coda iH««fHni «d ^la 
ante vhh VFtCTAuM inMkiuipi wlih dui npi|* SLOWIOACMH atiaaabLi loonH 



G11..1I j.i ■ (^s pachs for 16K 2X81 
PACK 1 

ASTRO INVADERS 

Just fook ai ih«se features 
Ihen look 31 the price f 

"Superior m^hine code pfi>graiTimtng 

"Bdpid-linrig wiih explosive cn-'screer kill' effect 

'H<gh scofing sayco-f? '&< sluens *acc»f«ratina attack 

' Desttuctabie defence 5fii«ld$ 'Ort-serwn kilTcounl 

'High-scoifi' update 

'Fast eCtiOrt spacft gtaphics 

- a new derri«rtsiop i" ZX81 vaittn 

Asifo- Invaders r^^ v^^r's rin c^"'>iiniTfi for ONLY £3.66 

^itri FOUR BONUS GAMES: 

ARCADE QHAND-PHIX - ljjivc luui levels o! mscJiir* code 

$kill 
PE^^ALT¥ - Jf^ietid you' floa' aflair^s' ttie shafc stiooting ZX81 
GOLF - judge s^ot'StTengih, atigles. bunkers 
plus machine code insect tun wiin SWAT 

PACK 2 

PLANET DEFENDER 

- &last aijens jn planet oipit 

* ultra dynamic rrvacfiiriB code actiort "hoSltte alien -waves 

*ffl5(., tesponstve control a. ship upydCWfl. tfirost, lasef-bOlt, and 

sman Domb 'comj^rehensive sccrirtg 

'explosive grapf^ics eKpiosive pnoal 

Planei Detender conods on cassette for ONLY C3.6i with machina 

code STOflM-FIGHTtnS — conibai b fleets ol swooping 4li«nS 

as vou blast across space, SREAKOLfT irr^aci-iine codel - race 

apainst tKe dock. oIlj; GRAPHIC HANGMAN. 

16K ZXSt CBi4ett« pacKt 1 and 2 aro E3.66 «BCh 

Ipoit tret in UK| from: 

JOHN PRJNCE 

29 Bfook Avenuej Levenshulrne. 

Manchester, M 19 
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Graphics 



User-definablegraphics 



Thirteen-Year-old Chris Callender 

from Cove, Helensburgh, has devised 

a great program to allow you to 

define your own characters for 

dumping to the ZX printer. 



Thi» program wM viork witJi a 
ZX81 or an 8K ROM ZXBO- It 
n«eds s printer, af>d 1 &K RAM, 
Th« fifst thing you must do 
bflfore tvpirtg in the program, 
or LOADing it from cassette, is 
to type: 
POKE 16389. 124 

NEW 

This will altef RAMTOP to 

make space for the machine 

code Subroutine, N«xt, type in 

Xtm program as tisted. and 

press RUN. 

Mow, to design, say, an arrow 

like the one in figure or^e. typei 

".";NEWLINE 

"„.";NEWUNE 

•'„.";NEWLINE 

"...•';NEWLINE 

'■,";!MEWLIN£ 

■'.'■;NEWurvfE 

"/';NEWLINE 

"."iNEWLINE 

The program will then be ready 

f Of the next character on that 

lirve, If you are finished, type; 

"PLOT". There will be a delay 

LINE 

NUMBER; 

1 

2 
S-9 



of abou: 10 seconds and then 
thsfe should be a bu;i from 
the pnnter and there will be 
your character. 

To design a character, draw 
an eight by eight grid and make 
up your character by filling in 
the segments of the grid. Then 
type m your character line by 
line. Everytime you come up 
agamst s blob that should be 
filled in^ enter a fullstop. You 
nnake spaces by, obuiousiy 
enough, typing a space. 

How it works: 

The program works by using a 
machine code routine copied 
from the ROM at address 
2161. This is copied above 
RAMTOP by lines 5-9. Then 
the user enters a line of hts 
character as B$. Lines 50-1 20 
Convert this line to a byte of in- 
formation in array AS, Ef the 
user types PLOT, the program 
goes to line S9Q8 which as the 
start of the print routirte. 



12 

30 

40 

60-120 

130 

99Sd-9999 



EFFECT: 

Checks if memory above RAMTOP has been 

reversed 

Gives error code if not 

Copy and adapt print routine in ROM and set 

up above 

RAMTOP 

Sets up array A$ to store characters 

Displays current line 

Input line of the character 

Sets C to the right code for array A$ 

Sets array AS to C 

Sinclair's high resolution printing program 



I 







THtSH»^i 








Itm 






X 
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T 


■ 


I 










m 














■ 














■ 














■ 











r^tffl HI*. Drnivf in ■rr^w 




•MT^^-* nm •! •f^w|) 



1 IP PEEK 1638S+£S6»PE£K 1636 
9-317 + 4. THEN QOTO 5 

S POKE 1&3S4-., £i 

5 FOR 1=13 TO 112 

e POKE 2*iy4-4-+I , C-^EK (&16i + l; 

7 NEXT I 

B POKE 3iae^o.&3 

9 POKE 3ieb7.£01 

12 DIM Rt';3£.9.» 

15 FOP N=l TO 32 

2^ FOR R=l TO S 

£5 LET Q=e 

3^ PPINT RT ^.-0;"LINE ";R 

4.(0 INPUT B* 

4-1 PRINT RT R.S;&* 

4-a IF B*s"PLOT" THEN GOTO ©Sda 

4-3 IF LEh4 Bt^t- THEN LET Bg-Btf- 

It 1 ^ 

44 IF St-: TO 4) ="eXlT" THEN PO 
ie3S4. 13 



K,E 

50 
**7 

&0 

70 
90 

llGi 

130 
135 



IF Bt t 1> =" 

IF e« t£5 =" 

IF E* (3.1 =" 

IF B* ^4) *■■ 

IP Bt 4S> s" 

IF B« te:' -" 



THEN LET C=C+£ 

THEN LET C' = C + S 

THEN LET C-Cf-S 

THEN LET C=C+S 

THEN LET C=C+2 

THEN LET C=C+a 



THEN LET 
THEN LET 






IF B* «7: =" 
IF B* is;« ='■ 

LET ft* (N. R+IJ =CHR* C 
PRINT RT 21.. 0iC 
14© NEXT R 
14S CL5 
15(D NEXT N 
993e REM LPRINT h« S LINES RT A 
TIME 

9990 FOR J=l TO 

9991 FOR K=l TO & 

999a POKE saaSS+K+e* (J-li ,CO&E R 
% (U. K■^llF 

•S. f^ Q "^ 'h 1 (t "i/'T M 

- _■ ^' '«,■ 1 1 1_ A I f\ 

d994 NEXT J 

9996 FOR H=e TO 3i 
999e POKE 16444+H,M 

9997 NEXT H 

999e LET HPRINT=USR 51744 
9999 POKE 15364 ,56 



3£ 



u m 
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TO IMPROVE 
YOUR PROGRAMS 



Experienced programmers develop 
many useful techniques, but they 
rarely get tlie chance to pass the 
results Of that experience on. Here, 
Diiwyn Jones from North wales shares 
with you a host of ideas to help you 
polish up your programming skills. 



In thkS article, I've brought 
togethef a number of things 
i've learned while working 
with my Zxei , Many of ihe 
hints will appiv to working 
with the ZX Spectrum. 

The first thing I'd like to 
discuSK is the fact that, when 
using the IK ZX81, the 
amount of screen memory us- 
ed is a vital consideration. 
Because the <ji$pl9V lines are 
eitpanded in memory on(y 
when something is printed on 
screen, it follows that the more 
you print, the more memory 
that you use up, Aliso printing 
towards the right hand side of 
the screen will eat up memory 
because the ZX81 has to fill 
out the line before what 
you've printed with spaces, so 
try to print on the left hand 
side wherever you can. AJso, if 
there are a lot pf redundartt 
print statements on screen 
thefi use CL5 often to get rid of 
them ■ 

When editing a listing, you 
sometimes have to move the 
Cursor up or down a long way 
to get to the line you want to 
edit. Suppose you want to edit 
line N. The instruction LIST N 
will put the cursor at the top of 
the screen in line N, so you can 
now edit the line quickly. 

If you have problems editing 



when you are nearly out of 
memory, then try this method. 
Use LIST N as above to place 
the line required at the top of 
the screen, then press CLEAR 
lor CL5 if you want to preserve 
variables in menvoryl to make 
space in memory. It does not 
matter that you can't see the 
listing. Now press EDIT (shift 
1 1 and the lirte appears ready 
for editing. 

If you have LOAD problems 
then try the following tips: 
{1 ) Disconnect the lead not in 
use from both the ZXS1 and 
the cassette recorder 
12) Try operating the cassette 
recorder from batteries. 

(3) Try moving the ZX81 and 
the cassette recorder further 
apart, as well as the TV if you 
can, 

(4) Chang^e the volume setting 
on the cassette recorder since 
some cassettes may have a 
higher output than others. Try 
changing the tone control set- 
tings, in particular turn up the 
treble or turn down the bass, 
151 Make sure your leads have 
not broken or cracked, or a 
solder joint could have come 
loose. 

161 Do not try loading a IK 
program SAVEd using a RAM 
Pack because although the 
program itself might easily fit 



into IK, the display file will be 
at its full size and so there will 
be no room for everything in 
the ZX81 , The answer to this 
is to ensure that the display file 
IS contracted to minimum size 
before saving (if you have 
more than 3 % K of memory I by 
setting RAMTOP to, say, 
1 7408 {1 K of RAM* followed 
by clearing the screen before 
saving. If you've got a program 
saved using a RAM pack and 
vvhich won't load then beg, 
steal, borrow or even buy a 
RAM pack and go through the 
motions described above and 
re save the program to make it 
suitable for loadi'ng into 1 K m 
fLiture. 

{?) This sounds silly, but 
make sure your plugs are in the 
correct holet You may find it 
useful to stick labels on top of 
theZXBl above the sockets to 
tell you which one is which so 
that you don't have to peer 
round the side to look every 
tia>B. 

To avoid flicker when using 
PAUSE, replace with a 
FOR.NEXT loop, eg. 10 
PAUSE BOO could be replaced 
by 

10 FOR F = 1 TO 600 
20 NEXT F 

A loop of 60 corresponds 
approximately to one second 



in practice as does PAUSE SO 

If you can, use the same 
variable for as many purposesi 
as you can, especially when 
you use FOR,' NEXT loops 
Don't use another letter as th« 
name for a second FOR/NEXT 
loop if you've already finished 
with a previous one as this 
would be wasteful of memory, 

Vou can use this eKpression 
to PRINT any of the graphics 
characters or their inverses at 
random; 

PRtNTCHRHRNDx 10 + (128 
AND RND<.5)) 
GOSUB Of GOTO destiriaticHW 
don't have to be absolutely 
correct. If the program doesn't 
find (he line number you've 
specified, then ii will go to the 
nej(t highest number. 

If you want a time limit ofi 
user responses without involv- 
ing the frame counter, use this 
method. Suppose the user had 
two seconds to decide 
whether or not to have another 
game. If he/She was too slow 
deciding then the program 
stopped. For the purpose of 
this routine suppose the user 
had to press R for a re-run;- 
10 FORF = 1 TO 55 
20 LET A$ = !NKEY$ 
30 IF A* = "R" THEN 

GOTO 60 
40 NEXT F 
50 STOP 

60 PRINT 'RE-RUN " 
70 RUN 

In view of a previous 
paragraph you may have ex- 
pected to have a foopof 1 20 in 
line 10, but having anything in- 
side the FOR/NEXT loop slows 
it down and 55 is adequate m 
this case. 

The frame counter is a bii 
more difficult to manipulate ori 
the ZX8 1 than its predecessor. 
To obtain the same values we 
need to do some careful con- 
versions because the frame 
counter counts backwards on 
the ZX81, starts off from 
65536 and counts down to 
32768, This is because bit IS 
is normally set to 1 . To use tho 
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frame counter as a timer us© 
this routine to first set the 
timer; 

POKE 16437,255 
POKE 16436,255 
and m fead its value at any 
time use 

LET T = {65536 - PEEK 
16436 " 256 X PEEK 
16437K50 

which will give \3u a fairly ac- 
curate readout in seconds if 
vou PRINT T. You may have to 
lubtract a fraction of a second 
to allow for the time taiien to 
work out the expression. 
Rertiertiber that PAUSE uses 
the frame counter so it cannot 
be u&ed for timing if v^u are 
using PAUSE in yout program. 
If you wanted lo PFIINT a 
certain amount of characters, 
for e}( ample if vou wanted to 
df»w 3 line of " - " characters 
for underlining, then here are 2 
methods^ Obviously, different 
headings will be a1 different 
lengths, so you need to know 
flow many characters to 
PRINT. If you're printing a 
istnng, eg, A$ you use the 
function LEN to tell you the 
tler^gth of A$. hence this is th^ 
amount of characters to 
PRINT. 

n) 

\0 FOR A = 1 TO LEN A$ 
20 PRINT "*_' ; 
30 NEXT A 
40 PRINT 

Lme 40 fTtoves the PRINT 
position to the next line ready 
to continue. Omit n it you do 
fvot need it, The nesi method is 
a lot faster and uses only one 
program line. 

12) PRINT" - .™..*' 

(TO LEN AS) 
the only disadvantage is that 
you need to specify how mariy 
Characters are required in 
quotes even though they may 
never be pririted, Thai is, you 
need to know the longest that 
A$ can possibly be so that you 
CAn put that many characters 
in the string constant irv quotes 
after PRINT, 

TAB reduces a number 
modulo 32, meaning that the 
argument of (number after I 
TAB can be larger than 31 ; it 
will be reduced to a number in 
the range to 31 and the 
PRINT position moves on the 
same line unless this wouJd in- 
volve backspacing in which 
case it moves onto the next 
lirie. What this modulo 
business means is that the 
argument of TAB is divided by 
32 Ithe number of columns per 
line on a scree ni and the re- 
rr^ainder taken. Vou rrtay be 
able to take advantage of this 
when the PRINT spacing is 
determined by catculation 




Since you do not have to en- 
sure that the number falls in 
the range to 31 . 

Try applying VAL to an ex- 
pression like "ATN 1 X 4" ; it 
works, and this is often quite 
an useful facility. Also you c^n 
have the name of a numeric 
variable in quotes and provided 
it has previously been defir>e<l 
or assigned, it will be suc- 
cessfully evaluated, in fact 
VAL can be applied to all sorts 
of numeric expressions, and is 
sometimes useful to replace 
the DEF FN function found in 
other BASICS. It may also be 
useful if you wish to generate 
random numbers severai times 
in a program. At the start of 
the program have a statement 
like AS = 'RND X 6" and 
every time you warited a ran- 
dom number you would type 
LET R = VAL A$ 

In a F0R;NEXT loop, STEP 
does not have to be a whole 
number; it may be a fraction, 
decimal, the result of a calcula- 
tion and does not have to hit 
the limit value of the Hoop en- 
actly. It carries on looping as 
long as it is less than or eoual 



to the Jim it, Vou carinot easily 
change the value of STEP dur- 
ing the course of a loop. 

If the limit value has already 
been exceeded then the loop 
will be totally bypassed, eg. 
1 FOR F - 1 TO 
20 PRINT 'X" 
30 NEXT F 

You may be able to use this 
idea to prevent loops being ex- 
ecuted if certain conditions ex- 
ist, eg, if you didn't want a 
black line to be drawn if X was 
equal to 6: 

1000 FORF - (X = 61 K 

33 TO 3 1 
1010 P«INT CHRS 128; 
1020 NEXT F 

The test for whether the 
limit value has been exceeded 
IB made at the line containing 
the FOR statement. An in- 
teresting experiment is to try a 
STEP value of 0. The control 
variable is never incremented 
and so the toop never ends! 
You can )ump out of 
FOR/NEXT loops without any 
problems, but you cannot jump 
into a loop unless the control 
variable has already been set 



up (effectively if you've used 
(hat loop beforeli. In a 
FOR/NEXT loop jumps from 
NEXT to the tine following the 
FOB statement. Some versions 
of BASIC allow you to omit the 
variable after N£KT and the 
most recent control variable is 
then incremented; you must 
specify the control variable on 
the ZX81. 

Because you can use FAST 
and SLOW as program 
statements, you can switch 
from one to the othar in pro- 
grams that require that pat' 
terns are displayed only for a 
certain length of time, or you 
can switch into fAST to in- 
itialise a program or to POKE 
machine code into memory for 
example. 

Some programs require that 
the screen be cleared occa- 
sionally to prevent a screen 
memory overflow whan the 
PRINT position gets down to 
the bottom of she screen. Here 
is one way to do thi$;- 

IFPEeK16442<4 

THENCLS 

16442 is the system variabfe 
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containing the line number of 
the PRINT position. It starts off 
at 24 for the top line, down to 
3 for the lowest line available 
toth^pfOgramrnQtand 2 and 1 
for the two lines at the bottom 
of the screen used for INPUT 
etc. I have used 4, but you 
could substitute another 
number if you like, 

Normatlv vou can only 
PRINT on the top 22 lines of 
the ^cr<sen display ilines to 
21), Any attempt to use the 
bottom two lines with PRINT is 
normally rewarded by an error 
report b. You can gain access 
to these fines by iwo methods. 
The simplest is to POKE disrect 
ly into memory at th* location 
of the bottom two lines of the 
screen, if you have more than 
3>*K of memory plugged in 
(eg. if you have a IBK RAM 
Pack) so that if the display ts at 
full siie then line 22 starts at 
(PEEK 16396^256 k PEEK 
16397 + 7271, ends at (PEEK 
16396+256 x PEEK 
16397 + 7581, Lirve 23 conse- 



quently starts at (PEEK 

16396 + 256 x PEEK 

16397 + 760) and ends at 
(PEEK 16396 + 256 « PEEK 
16397 + 79 1L These ad- 
dresses will be different if th 
di&play file size is altered, as 
might happen if SCROLL was 
used. The second method uses 
PRINT AT and the system 
variable DF ■ SZ at address 
16418- The number in 1 64 1 8 
says how many lines in the 
bottom of the screen are not 
available to the user ~ normal- 
ly two So if we change this 
number to 0, we have access 
to all 24 lines of the screen 
display and we can use PRINT 
AT 23,X or PRINT AT 22,X. 
However, this method Comes 
unstuck when the computer 
tries to use the bottom of the 
screen for error reports, IN- 
PUTS, or even SCROLL. You 
can get a veni^ nasty system 
crash and lose your program if 
you're unlucky I no lasting 
damage will be done, but you 
may have to switch off for a 



few seconds). The statement 
POKE 16418,0 must be 
entered as a line in a program. 
It does not work if entered as a 
direct command without a line 
number because the computer 
will reset it automatically when 
the screen is cleared, or a pro- 
gram is RUN. If you wish to 
use INPUT during the course of 
a program is RUN, If you wiiSh 
to use INPUT during the course 
of a program then you should 
POKE 16418,2 to restore the 
bottom of the screen to normal 
before attempting to use EN- 
PUT, which will of course 
erase characters PRlNTed on 
line 22 and 23 i Incidentally, be 
careful if you're using an unex- 
panded machine - the display 
file behaves in a strange way 
and makes use of 16418 so 
try not lo upset it too much! 

To place any particular line 
number you require at the top 
of automatic listings, you must 
first move the Cursor to a line 
numbef greater than the one 
you want at the top. 



Then enter: 

POKE 164 19, NUMBER - (NT 
(NUf^BER/2561 x 256 
POKE 16420,<NT(NUMBEW 
256) 

Now When you press 
NEWLINE the automatic listing 
will begin where vou specified 
(NUMBER IS the line you want 
at the top of the screen I , When 
entering lines when the cursor 
IS 31 the bottom of the screen, 
the ZX61 wibi usually compile 
the listing 2 or 3 times to get 
the new line onto the screen 
listing at the bottom, This rs 
annoying, not to mention time- 
consuming. You can circum- 
vent this like this: Type in any 
line number higher than any 
shown on screen and which 
does not exist in the listing (I 
always use 9999). The listing 
will change, tf you now con- 
tinue entering lines where you 
were originally, ihey appear 
near the top of the screen and 
the listing is made properly, 
saving a lot of frustration. 
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ChoQsIno progrnmt for mfcfocomputari 

ISBOJELflnefSOO 

AS 1 aSpp P ISBN O 8501 2 255 * 

Lookt AH JOpliCAtiori pfrckafl*! for micrat 

dsicrijjirig w^T 1h«v art, !*>» b«A«fiTf rh«y off«r 

and triair ui* en mtcrocwnpunrt Guid*lin*i for 

Elarnvntiol BASIC 

1 979 R U«w« Bn(f e H Bl«ktl«y f 900 

ASiOOppPlSBN 96012 iia 3 

inifoducss (hfl BASIC i«nguiig«, covering the 

malhsfTialkc^l, rign nijmanC and dATa procA^^if^ 

facilities. Genere^r '^■c'^"* independent wcth 
luDolA^Ante Ip ahgw ttw Bffec! of a niiFnb»r of 
diffefflnt impl«merrtsticiins 

Grtphlci ort rnlcfocompiitaH 

ISei J E Lan^r^ 00 

A & 44pp P LS6M 850t 2 333 >l 

Eiplaras tt^e typi ef gnphicC beCtimm^ 
ir>cr«ftsingty avwlHfaftin low coiit tysleme. 
iirLiifatet lfi« lacilitiet evuLeble end ttkeii 
doMt iDok. at grc^tc^i piciuf* building 

(flchrniqu**, 

Snf(>fTn«tiDn harHJHniii toy microeomptitcri 
1981 jE L*ne C4 OO 

Ah 6OppPlSBN0B5Ot2 334 8 

EicfiminBS the fk«kd O^ infcwmslion handing Oi^ 

micriofX'aceuori acroM the whole spectrun of 
mic'o ipohcAliori*. Aimtto p<rornot« an 
»wirftrh««ftof cuiTtni 0rKt4cn arxj troridt 



Ncc Ci 



Introducing caitipUtAf (Irograrnmiihfl 

1 979 R*i5*int W G Coll.n CI t.50 

A& 3a4[3p P IS«H O 8&a 1 ? 2 1 4 

A machine l^nguaigiff indeptrVJerit IviTbOoJi tnt 

thfl bagirvrw', iKDViding a N tha nacaaaary bamtc 

inforniifigr ntwjed by tomeone aterling on a 

cornpular pfogrArrvntrtg career. 

Inrrodudno dats pf ocHtlrio 

tSftONCCfff.SO 

AS 237{»pPlS8lVO 8S01 2 246 7 

Covwrm th« requkarrwr^ts of lyliabi tw 

(ntroductofy courta*. Provider a comorehanvlva 

■rxj a^calsibl4 mifoductipn Id dal^ pfoCVUiin^. 

A«siirnet no previous kiowiBdQv of itte lutiieci . 

Introducing mlcrQprocBBtDf ■ 

1979G L Simom C9.00 

AS 1 77pp P iSdN 3501 2 209 

Gjv«i a profile of the micrcpracesior jc#ne 
p4ytr«gariention to typical epplicalion areat 
tggather with hardw era arid eoFtw era 

IfifOnriftiDn. 

blfrOduCbig word pr^MBtatmg 

1S81 GLSimonifJSO 

A& 1 eopp P iSBtJ <^ QS^O^H 2 320 B 

DeiChMsths main charBttervlltCi of WCtrd 

pt oc*i*in9 and diKusce* iti edwcntayii^ cvar 

convenrional typewrtrkng Cwnmunication. 

rriainterunca, tacunty aeiti cotit are eon»>derBd 

Oparating tv't*^* '<>' mlcrocomputan 

1981 JELarw €3 SO 

AB 77pp P ISBN B601 2 277 5 

EsiAbtithea ttie requrrtmanTSiDf o-peraltng 
lyiiemi iat tvitcrocofnpumtt in both commnrcial 
ainc] induftrieE tppl>C0TiO<^ #t444 -t^d ^x^minas 
ttie fae-itmes provided m e nurntnar of curr^m 
^£iducla 



Student i^oiat on NCC OP documar^nKion 
■tandarda 

^97Bt<^cc£$ SO 

A5 1OOp^^PlSB^^0S60^2 339 i 

A •ut>l4l of tha full d>[x:Lim«ntaii»n (isndard* tcrt 
uM by lludantt on tqurlM where fiCC 
iHtrtiiit^t are part of the (yllatiut- 

Th« robot* or* comlrH) 

1 3 74 F M l^eor^A Is JD Hufrptlriet l«d*l 

CWOO 

AG f 8Bpp ^ ISBN e&?1 2 1 M 

Givat a o«n«rsl backgrourid wamanl 

deveii^pmanit -n aaif iciel jt aa MQtn em rawvch 

sr>d looh* at where iheM (tavatopmafita couk) b« 

leadMiQ. 

Ualfiig computara - a manaQar'* ^ulba 

igaOM P*ituf 7 50 

A 5 1 eOpp P iSBfJ 8S01 2 24 1 4 

Intended HO ntip martagari implemam computer 

iy«temt«ffecEivelv manprgarunation. Provides 

an introduction for uur mafiaBB^Twnt covermig 

the lopiet of pLanntrtg artd convol pkia human 

l$C\.tHt. 

Workir>g wilh computar*: a ^uida to jotM 
and caraari 

19 75r? 50 

AEBfippPlS&NO 85012 126 4 

A ge'narai introduction ip compvu^g ** a career 

for tchoQl toavart. Cover* how acompuitnii 

used, what typvf ohob«ii4t and how to train 

fo* iham. 
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Games, games 



Laying it down, 

piclcing it up 

Brain-teasers have been sources of popular 

computer games from the days when the only 

computer game time was that stolen from 

companies which owned large mainframes. 

NIM, and variations on the 'he who picks up 

the last one, loses' theme, was one widely 

programmed game, we've got a version of it 

here, listed for the ZX81 and for the spectrum. 

Board games also proved good sources of 
ideas for computer games. The popular FOUR 
IN A ROW comes to you now for the 16K ZX81. 



Matchsticks 

The computer plays the human 
ir\ a variation of the old 'player 
who pici<3 up the last one loses' 
game. This game, Matchsticks, 
is based on one which was 
played in the film 'Last Year at 
Marienbad'. There are a certain 
number of matches at the start 



For ZX81 or Spectrunip this 

variation on an old favourite 

will get you thinking. 



of the gam*, determined by the 

program, and there is a limit 10 
how many you can pick up at a 
time. You and the computer 



take it in turns to take away as 
fnany matches as you choose, 
up to the maximum alio wed. 
Note that the Spectrum uses 




/ 



/ 



white text on a blue background 
with a blue border. This is one of 
the easiest to read PAPEH'iNX 
combinations, but fee! free to 
change it to a combination of 
your choice. 

The player who takes the last 
match loses m this game. The 
computer is not programmed to 
be infallible, so you have some 
chance of winning. 



ii 

n 
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Games, games 



The spectrum Listing 



Thezxsi Listing 



us 

9) 



,% 5^!^ * MflTCMSTlCKS » 

is PRPER 1 : IMK 7 : BORDCR 1 



SO LET E.^tS LEX Z = ifi*XNT 






?® IF i£# t2.'£j s2 THEN LET Z«Z+1 

.^5$ pRI^^^ paper rnd*5+2; ink O; 

hT 0,&. t^RXItiUtt TO Ti=iKE IS ";H 
, 60 IF E>e THEN PRINT RT ?,a; "Y 
UU TOOK ';E;THe SO;"! TOOK ";0'- 
70 FOR K=l TO Z: BCEP .01.K 
80 PRINT INK PND*S+3; K; "I " ; 
■93 IP RHD>.a5 THEN PRItTT : PR I 

10i3 T4EXT K 

105 LET K=7: IF RND > , 5 THEN LST 

110 INPUT INK K;"MOy HrtNY UILL 
YOU TlSKE? " ; E 
lae JP £>H OR E:i THEN 00 TO ii 

100 NEXT K 

iOS LET K=7: IF RNO>,S THEN LET 

il© INPUT INK K; **HOU HJ=tNV UILU 
YOv TRKE'^ " i E 
la«>XF e^H OR E<1 THEN GO TO 11 

130 C L 5- u, ET "*■ s "^ - =^ 

„}*S ^^^^=^ THEN BORDER RND*7- e 
RliviT PAPER RND*S;RT 10,1*; "I WIN 
^ BEEP ,135 . RNr'*3S+'3©. |30 TO l + fi* 

ISO LET Q = Z-1-INT o; 2 - i ! ■' i H + 1 ? > 
*iH*X^+lNT (RND*3) -1 

160 IP O^Z OR Q<1 OR 0>H THEN G 
iQ 150 

A,7S LE^"^ *''s"'"Q 

150 IF ■ Z = 0'"tHEN border RND#7r P 
SIJ^T , PRPER RNC>#6,mT li>.5;"I TD 



10 REM * ZXQl HRTCMST1CK5 * 

a© LET Es0 

30 LET Z=16+INT iRND«9^ 

+ & LET H==2 + INT mr^i[>t:=:» 

50 PRINT FiT 3 .3, "MRXIHUH TQ TB 
KE IS ■■,CHR* CH-hiS6) 

to0 IF E>0 THEN PRINT rtT S^*t,"V 
OU TOOK "^CHRt tE+156>^TRB 16; "I 
TOOK ";CHR* <0+156i 
65 PRINT RT 7,0; 
70 FOR K=l TO Z 
80 PRINT K, "I " , 
90 IF RND- > , 95 THEN PRINT 
95 IP RND>.aB THEN PRINT 
100 NEXT K 

110 PRINT RT 19,0; "HOU HRNV UIL 
L you TBKE?" 
115 INPUT E 

lae IF E>H OR E<1 THEN GOTO 
130 CL5 
135 LET Z=Z-e 

14 IF Z-0 THEN PRINT RT 10 
"I UlN'*iEND 

1S0 LET = Z-1-INT f (Z-1-1 y fH+l) i 
*m4.1^+INT fRND*S-1 -^ 

leo TF o>2 OR 0<1 OR Q?H THEJn G 
OTO 1B0 

170 LET Z=Z-0 

130 IF Z=0 THEN PRINT «T 
I TOOK '*.Q;", SO VOU UIN" 
^Qg GOTO SO 



MRXtMUM TO TRKE IS I 
YOU TOOK g I TOOK 
2l 31 a 5| 6| 



lis 



10; 



10 , 4 ; 
ENO 



111 
1^ 



I 



. 1 *■- 

i 91 10| 

lal 131 141 



*K 



;0;", 50 VOU UIH'", BEEP ,^S 



.Rr4D»4.0. GO TO 1©0 
!■?« GO TO SO 



1^1 

HOU NRNY UILL YOU TRKE 7 




FoiitytmrtM $l»v* Oomnmtt ttttmpts to d*fMt IA# 1X8 f at MA TCHST/CKS. 
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Games, games 






The ZX81 gets fts thinking cap 

on to challenge a mere human 

in its own version of Tour In a 

ROW, or xonnect Four. 



Four In a Row 

A playing board like that shown 
in the sample priniout is 
displavsd on the screen. Yousre^ 
the letter "H", the computer Is 
the letter "C". You enter the 
number at the bottom of the row 
in whtqh you wish to appear, and 
your piece will be printed there, 
The program is fairly slow, and 
has been designed to be run in 



the FAST mode. If you'd prefer 
to run it In SLOW, arvd the board 
printout (from line 1001 looks 
good in action in SLOW, delete 
lines 8 and 1006. 

There is no mechanism to 
know when the game is over, 
i\Qr who has won. You may like 
to add one once you understand 
how the program works. 



FOU/t m A ROW display, 

ENTER YOUR MOUE 




PrOgrmm Kstmg. 



FOUR IM fi RCW 



REM 

REM 

FRST 

i50T0 F?0Cls0 

CET F=C 

LET El-E+N 

IF E < 1 THEN RETURN 

IF f\iE> < >T THEM PFTURN 

LET K^K+1 

GOTO 30 

PRINT AT &,10;"^^H||^H 

FOR R=12 TO 1 STEP -1 
PRINT RT 19-fl^ie>^ IS . 
FOR B=2 TO 9 
PRINT CHR$ <fi (R*10+B) I ; 

NEXT e 

PRINT "■■• 

PRINT AT 19-fl,a0;"B' 

NEXT p 

PRINT TRB 10; "Biaa-iseT^ 

PRINT TRB 10.; 
190BRETURN 
195 REM ■»«-«^«9-»'»#3--l-»# 

FOR X = l TO 4- 

LET K=0 

LET N=X(X> 

GosuB ae 

LET N--N 

GOSLfB 20 

IF K?L THEN LET G=C. 

IF K>L THEN LET L =K 

NEXT K 



e 
10 
as 

30 
35 

4.0 
50 
50 

110 

ISO 
130 
140 

160 
160 
165 
170 
180 

las 



>00 
£10 

230 
24-0 
250 
260 
270 
2S0 



290 

300 
1000 
1005 
UE" 
1006 
1010 
1015 
1017 

1020 
D + IJ 
1030 
1040 

10S0 
1060 

1070 
1*290 
1110 

S010 
2020 
2030 
S04.0 
20S0 
a0&0 
aO70 
2080 
2090 

2250 
& 100 
2110 
2120 
2130 
S14.0 
2150 
ai60 
2170 
5175 

£200 
2 ISO 
£190 
2200 
;^^lO 

2220 

S2 30 
££^50 
2255 
2200 
2270 
2£30 

£S10 
3000 
3010 
302© 

3030 

3050 
3060 
3070 
30©0 
3090 
5000 
S010 
5020 

50S0 
S04e 
5O50 
30S0 
5070 
5060 
B09G1 

S100 
5110 
S120 
Si 30 
5140 
S150 
5160 
5200 
5SX0 



RETURN 

REM * *»#******«4^ 

G05UB 1O0 

PRINT RT 3, S; "ENTER 

PRUSE 4.E4. 

LET OPCODE INKEV*-; 
IF 0=-2S THEN SOTO 
PRINT fiT 3,6; " 



YOUR MO 



^3 
1010 



IF" E><1 OR 0>» 0» « fM /rs^ jfri***- 
>CODE "." THEN GOTO 101© 
LET V=CODE "H-' 

C=H ID.' *ie+D + i 

H i; D ^ =H ( O ? -^ 1 

R t C J = Y 

L =0 
G08UB 200 
PEH ««-3i-»-»4-»»-»4t«-# 

T~T+1 

P=0 

Y=rCODE ■"C" 

D™0 

D-[>+l 

L=0 
T-2 THEN LET L=:l 
T=S THEN LET Y=COOE 



LET 
LET 
LET 
LET 



LET 
LET 

LET 

LET 

LET 

LET 

LET 

IF 

IF 



"H 



LET C=H fD) *10+D+1 
IF H fCJ -! >CDC'E ■■ . " 



THEN GOTO 



GOSUB 102* 

LET H=G 

IF L>2 THEN GOTO 

IF L<2 THEN GOTO 

LET H=L 

LET Ls0 

LET Y=CODE "C" 

LET C=C+10 

IF R (C) < >CDDe '■ . 



3010 



THEN 130TO 



G0 5'UB 20© 

IF I -^ THEN GOTO 1=2^^3 

IF H<P THEN GOTO 2^'5\^ 

IF T=2 RND M<:2 THEN GOTO 22 

LET P^H 
UET kJ=^H 
IF Dc;S THEN GOrO 2050 

IF ToS THEN aqra _ 20 i^ 

LET C=.J ^ 

GOTO 30DO 

LET = INT tRNO*6.'H^l 

LET C=H 'DV *10+D+1 

LET D=C-10^INT 'C l@?-t 

LET fiC) =CODE ^'C" 

LET H (DJ =H SD) +1 

GOSU& 500 

-CODE "C" 



GOTO 6<30<» 



LET 

LET L=0 

GOSUe 100 

IF L>2 THEN 

GOTO 100s 

REM *■ jf ********«^* 

DIM R^l^OT 

DIM HfSl 

FOR H=l TO 6 

LET H iHJ =1 

NEXT H 

FOP R=l TO 12 

FOR e=2 TO 9 ^„^^ 

LET R <R*10+BI ^i-O&E 

NEXT B 
ii'JEXT R 
L^ IH X ( 4 ) 



LET 
LET 
LET 
LET 
LET 
LET 
GOTO 



( If 

f4» 
G = C 
T=0 

1000 



X 
X 
X 
X 



= 1 

=9 
= 10 
= 11 



PEM *****9^■^■**'*** 
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Make sure you get every fssue of ZX Computing - 
f^ow bi-monthly! 



Just £1 1 .50 wiir ensure the next six issues will be 
lovingly wrapped and posted to you. Just ftll in the 
form below, cut it out and send it with your cheque 
or postal order (made payable to ASP Ltd) to:- 



ZX Computing Subscriptions 
513 Lorvdon Road, 
Thornton Heath, 
Surrey CR4 6 AR 




M^^mmii 



Alternatively you can pay by Access or Barclaycard 
in which case simply lijl in your card number, sign the 
form and send it off. Do NOT send your card! 



Ma 




ke the most of your 2 X computer with ZX Computing — Now bi-monthly! 



!■■■! 



Subscription Order Form 



Cut out and SEND TO: 

ZX COMPUTING Subscriptions 
513, London Road, 
Thornton Heath, 
Surrey, England. 

Pleas« commence my subscriprion to ZX Computing 
Mith the very n^xX is&uA. 



J am tncl<f*itt9 mj/ (delete ta neceuory} 
Cht^e/Fomtai Ordet^^nttmalfonol Money 

Qnt^f^f f . 

{mode poyabie to A,S.P. Ltdi 

Oft 

Dtbif m^ Ac*:emM/'Barcta]fCord * 

( 'delete at necetuay) 





1± 



\ ^ \ \ \ i'n 



Please usa BLOCK CAPITALS and include post coctes- 
NametMr/MrsyMtss} , 



SUBSCRIPTION 
RATES 

{tick - as 
appropriate) 



£ 11 .50 for six issues 
UK 

£13 for six issues 
overseas surface maii. 
£23.30 for six issues 
overseas airmail. 



Ill l-tlfVII rg««ITV«T1 I VTT' 



Stg nature 
Data . 



I 
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Business 



This program is supplied on a 
cassette tape accompanfad by 
a (detailed ten page instrucTion 
leaflet. Initially the user will be 
overwhelmed as this program is 
daunting m the extJ^eme. 
Mowavar John Campbell very 
skillfully introduces his program 
tQ the user by supplying on the 
cassette both the master' pro- 
gram and o Jine demonstratfon 
program. 

THE FAST ONE (TFOt is 3 
general filing and reporting 
system which rrrearis that the 
'master' program holds an 
empty file that the user fills with 
his own specific -task data, 
whether that be for example — 
names and addresses of clients 
and their particulars — or the 
past Success of one's sproting 
idols, or even — recipes. Initial- 
ly. therefore, the 'master' pro- 
gram will not unnaturally do 
next to nothing but the 
'demonstration' program will 
perform impressively from the 
Start. 

The essential parts to TFO 
involve: 

I, Filing your data as a series of 
records. 

ii. Formatting your report(s}. 
Mi. Selecting which records are 
to be reported. 

iv. Making the actual report on 
the TV screen and printer if re- 
qui/red. 

In the demonstration pro- 
gram the first two steps had 
already been done in so far that 



Takin' care of 
business 



THE FAST ONE, produced by Campbell Systems, is a 
generalised business filing and reporting system, lan 
Logan, author of severafoutstandlng ZX81 booKs, 
takes a look at The Fast one — and Itkes 
what he finds. 



1 1 records had been entered 
and three types of reports for- 
matted. It is then left to the user 
to select which records are to 
be reported, For example, it is 
possible to select from the 
demonstration program s file of 
1 1 staff records only those 
records for the members of the 
staff that are over 40 years of 
age, do earn over E6000 and 
do not work in ADMiN, The 
result of the sear'ch can ther% be 
displayed, and printed, in file- 
order, or jn two different 
alphabetical! V -sorted displays. 
The strong posrit of this pro 
gram is its immense versatility. 
The program is predominantly 
menu-driven and the number of 
different menus is in itself 
amazing. The main menu 
allows the user ro add, update 
or delate records each contain 
in.g up to 36 fields (items), each 
of wh^ch may have up to 32 



29 frBO0 



RDtMN 



flDMIN 
SALES 



5:7 SeG*5 
34- 7S(3© 



PR 



NEXT 



irrOP +TwRCC5 IS^^KINT Emenu 



IEBnext 



DOSSTER':3Y ^RME 



SALES 

34- 

7500 



characters. However before an 
actual record can be entered 
the 'items' that it is to hold have 
to be defined, le. NAME to be 
the name of a member of staff, 
SALARY to be the salary, etc 
Once the records have been 
entered they will be inaccessi- 
ble until a report has been defin- 
ed. The technique for doing this 
is difficult to explain simply but 
the user has to describe the for- 
mat of the whole screen in- 
cluding titles, spaces and the 
size and position of the data 
items. The resulting formatting 
instructions do however, once 
obtained, look ve/y simple, in- 
cluded in the formatting pro- 
cedure is the requirement for 
the user to specify how the 
records are to be sequenced, 
This sequencing carv be 
ohronoiogicai (file ordarl or 
sorted on any item, ie. in age 
order, house numbei. 



alphabetic order of colour, etc 
Only when ell these stages 
have been passed will the user 
be able to reproduce the |^ 
records from his file and if he 
should wish to make a 'siec* 
tion' of the kind mentioned 
earlier. 

This program is fantastic in 
Its elegance, it's sheer speed 
and ease Of use. U is a pleasure 
to use seriously, as well as be- 
ing an object of study. Indeed 
the features included m this 
program embody many aspects 
of modern file handling and the 
program is therefore of great 
educational value. 

Needless to say TFO is main- 
ly in machine code and oc- 
cupies about SK of RAM when 
the file is empty. The file is 
managed dynamically and thw* 
fore only the file and the master 
program are ever saved on the 
tape. The sheer speed with 
which records can b9 
manipulated is incredible and 
this single fact is shown in no 
better way than to respond '6' \ 
to the main menu when the 
computer laities the 'spare 
bytes' and goes from 00000 to 
1 1 700, clocking the bytes one 
by one — in 2 seconds, I 

Thi:s program is most strong- 
ly recommended and I find it the 
most interesting program that I 
have vet seen for the ZX81 . 
Campbell Systems are at 15 
Rous Road, Buckhurst Hili, 
Essex. 1 G9 6BL. 



rgr ^;i.'gjf^t: . ^^I T^^ 



m^s^ 



PiTKINS P 
ROBERTS B 

G^LLPGHER 
TyCh'stR L 

PETERS ft 
HftRSH U.T 
NftCKP^' R.H. 
UPTON ^t.-' 
CfiRTER H 



IQ'^IEXT iiT'op"*+kjKEC^ Is^r, INT ErKENU 



Hs^^^ids^ 


frH^ 


esD© 


£9 


76-00 


AS 


^e-co 


^6 


TE©^ 


34. 


4-'^w0 


o'?' 


1SOO0 


di 


-B5© 


ss 


SSPQ 


31 


786-0 


^2 


aioce 


AS 


eees 


A / 



£.ELEC:TEr=DP0 11 S^' 



TOTHL SRLfHrRY 
0D0G0©e3115 .00 
RUEPRGE =7555 . 9091 



C> I S.PJ_ fiY .vPR INT 



hErEcFbprint Emenu alI5?^»ENU 



rcrrftL^«UERRGE 



SELECTED =-ee*0 11 



F\ rf-TED = DDDll 



loe 
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t Keeping tabs on your cheques 



The pfogram leads vou through 
entering infofmation regardirvg 
your account, gives you the op- 
tion of altering a parttculaf entry 
<f needed, and Ot the end of the 
run) printsDutinformaiton on a\\ 
the cheques written (who it 
was made out to, and why, and 
the amounti, The program then 
prints QUt the final balance and, 
if necesasfy, gives you the 
good news that yo" afe over- 
drawn. 



This 16K program should 

help make sure you do 

not become overdrawn 

— and if you do, it will 

tell you. 



ll» REM CMEQLieeOOK ©rtL4?iNCeH 
20 REM iCy HftRTNELl- 19©a 
100 SCROLL 

ilia PRINT "ENTER THE LfiST BWLflN 
GE KNOUH" 

130 INPUT BftL 
X^S 5CROLL 

1S& PRINT * START iNG BftLftNGE »"; 
3 PL 

1^7 SCROLL 
"130 SC-ROLL 

lit? PRINT "ENTER. PRE-33XNG RETLf 
P5I4 AFTER" 
15C 5 C POLL 

iSCi PRINT "ERCH OWE, C'EPO;?ITS H 
^DE 5XNCE'' 
165 SCROLL 
«*CROLL 

PRINT "DEPOa^lT'- . ■■BRLANCE" 
INPUT DEP 

IF PEP=e THEN GOTO £4-© 
LET BRL=BRL-^DEP 
SCROLL 

PRINT D£P,eRL 
3OT0 ISO 
SCROLL 

PRINT "THE BRLrtNCE BEFORE I. 
PTE5T" 
ISS SCROLL 

23€- PRINT "CMEOUES URITTEN tJR» 
S .. ERL 
37t? SCROLL 
230 SCROLL 
""90 SCRC L 

-3©0 PRINT "HOU MRHV CHEQUE o Ht^M 
= -/QU'- 
"\ ■" ^ 'SCROLL 

PRINT ■■ URITTEN SINCE THEN?" 

INPUT NUfi 

DIM PS (NUJi ,^S) 

DIM B ( HUM J 

FOR G=i TO NUM 

SCROLL _^ 

PRINT "ENTER NftHE HR&E OLH* 



I'r'C" 



4^0 
24-0 



0£d 
350 

391? 
!3UE ■ 

sue 



INPUT N» 

SCROLL 

PRINT "ENTER RER5DN FOh 



INPUT M* 
LET R* iG,^ =N* + '* 
SCROLL 

PRINT *'RND HOU 
FOR?" 



- "+Hi 
HUCH U«S 



CHE 



CHE 



i60 INPUT O 

X70 LET B ten =0 

4-SC. SCROLL 

4.90 PRINT A»(G);" - »" ; B ^t2J 

4,Sb SUROLL 

5^^ PRINT "IF THIS IS CORRECT^ 
PPFSC> RET. " 

^1? SCROLL 

ssii ^RiNT "IF IT 15 i'tOT . ENTER 



T.^0 
370 



INPUT U* 

IF U*="E" THEN GOTO 3SS 

LET BftL^BRL-O 

SCROLL 

NEXT G 

SCROLL 

SCROLL 



^8C PRINT 'THIS IS R RECORI?. UF 

CHEQUES TO DATE. " 



= uR* 
590 

=,IO 

S30 
54. C? 

OS0 

S&O 
S70 

690 

HE Pf 
310 
320 

34-0 

S50 
360 



SCROLL 

PRXNT 

SCROLL 

SCROLL 

FOP G-1 TO NUM 

SCROLL 

PRINT R»tGJ;" - S*';BfG.' 

NEXT G 

SCROLL 

SCROLL 

PRINT "FINHL BRLPlNCE IS ":E 

SCROLL 
SCROLL 

PRINT "ENTER "■■R-" TO RUN T 
lOGRRli" 
SCROLL 

PRINT TR© ©; *-FROH 5CR?"JTCH*' 
SCROLL 
PRINT "OR "-e"" TO RUN FROM 

SCROLL 

PRINT TPS 4-; " CURRENT BRLRNC 



OR ""P"" FuR fl £>£T33I 



4,j "PRINT-OUT or C 



13; "URITTEN" 



""E" ' 

THEN 
THEN 
THEN 
THEN 



TO END" 



XS3 



aSO PRINT 
'_PD" 

390 :;:?CROLL 

«©C» PRINT TAE 
HEOLfES" 

*B1P SCROLL 

«£.e PRINT TRB 

9^0 SCROLL 

94-0 PRINT "OR 

9BkT INPUT U» 

9S0 IF U»='R ■ 

9?» IF U»="B" 

951^ IF U» = "P ' 

990 IF US = "E ' 

lOOO GOTO 950 

101^ REM * SPRINT OUT** 

JL'Z^23 FOR G-1 TO NUN 

10 30 LPRIHT flt^G) nBiO 

12^4.0 NEXT G 

1©5© GOTO &90 

ENTER THE L«ST Bi^H^NCE Kt40^i4 
STARTING PRlRnCE ?1379 

ENTER. PRESr-ING RETUPtJ RF i tR 
ERCN ONC, DEPO;::.ITS MRDE SINCE 
DEPOSIT BRLANCti 

230 ^IQ'af 



RUN 
GOTO 
GOTO 
STOP 
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Business 



3S 
S34. 
139 
4.2 

7S,7S 



a578 

263 4. 



THIS IS R RECORD OF YOUR 
CHECKS TO DATE; 



Sr-^.T^H - UINDOU5 
T Xt^teOS - GfiMEl 

VAT Calculation 

This is a 1 K pFogram which will 
work out the pnce plus-VAT 
anti price-less VAT of any 
amount entered in pounds 
(within The limits of the 
numbers the ZXB1 can handle 
of courses. The rate of VAT is 
fixed at 1 5% by the formulae in 



- *3a 



lines 60 and 90 and these must 
be changed for any other rate of 
VAT. The figures displayed are 
rour>ded off to the nearest pen- 
ny and justified to two places of 
decimal with^efo&added asare 
required by the subroutine star- 
ting at line 1 50. 



FINAL BPtLRNCe 15 255 = 



ewTER "n- TQ RUM THE PRO&RP*r-i 

FROM «^CPi^TCM 
OR "B' TO RUN FROM 

CURRENT BPtLPNCH 
OR "P" FOR A C'ETi^I'_ED 

PRINT -OUT OF CHECKS 



URIT" 



OR "E" TO E 



The program mav be of use 
to shoppers who wish to 
display VAT inclusive and VAT 
exclusive. You should know 
whether the original amount 
you enter includes or e^tcludes 
VAT, and choose ih© figure you 
require off the screen - both 



EN 



figures are displayed to prevent 
the user having to specify 
which answer is wanted. This 
was found to be a far better 
method. When the2K81 asks 
for an input, enter the figure in 
pounds, even if it is less than 
£1-00, 





^U'.:UUP: 


•OR^ -^ER^lOTv 2 . 


10 


PPIN-! 


^NT £^' ^:MOUNT < 


NDS5 


£" 




ZC^ 


i^;puT 


n, 


30 


CLS 




40 


LET r: 


^t 


50 


Pf^lNT 


,- , '■ AMOUNT = ■■; 


fret 


G05Ue 


If^i? 


7© 


P?^1MT 


, , "RHGUHT+Uf^T"; 


©3 


LET R. 


sBMS --acp^ve 


9S 


GOSUP 


le-G 


130 


^•^:ZUT 


"RMOJNT-UPlT = "; 



IK 



*IM 



POt 



XIC^ LET )J»a6*a&-^23 

120 GOSUE= 160 

3.3© PRINT 

14.0 PRINT 

150 GOTO 10 

160 LET ft*sSTR* ilNT <R* 100^^0.^ 
\ y*100^ 

170 If RS(1}5^'*.-' THEJi i-ET R*="e 

180 LET C = LEN PiS-LtN STR* INT U 
AL ^% 

190 LET ft«=^»+ ( *00" (C+1 TO )> 

a©0 PRINT '■£■■ q* 

210 RETURN 



This next program is a ver- 
Sfon that allows the user to 
specify the VAT rate at the 
outset ar\d to change it during 
the running of the program if 
desired, ar>d the program also 
has a scrolling display, When 
running the program, you will 
get a prompt to enter the VAT 
rate. 

ff It is 15%, enter IS 
(NEWUNE), Do fiot enter ihe 
word PERCENT or a 0/0 symbol 
as this will cause an error. The 



computer will then tell yOu how 
to change the VAT rate if you 
wish to change the rate. To do 
this, you enter the letter Z 
followed by NEV\/UN£. You 
may expect this to ceu^e an er- 
ror since the computer is expec- 
ting a numeric tiNlPUT Oine 
110}. However. Z has 
previously been defined as a 
variable I line 10). 

twenty pounds would be 
entered as 20, twenty pounds 
and twenty three pence would 



end B will take the valiie of 2., in 
this case a very small number. 
IE -9 which would never he 
entered in the normal useage of 
this program. So if you enter 
either IE -9 Or Z the program 
recognises this as a signal that 
you want to change the VAT 
rate and takes appropriate ac^ 
tion, The thing to note about 
entering the amout to be 
evaluated is that you should 
enter the amount in pounds, 
without the £ symbol, eg. 
be 20.23. 



It does not matter in the least 
if you enter any trailing spaces, 
eg. 20.00 Since this will not af 
feet the arithmetic, and all 
numbers prirsted are justified to 
two places of decimaE by the 
subroutine starting at line 270. 
This program requires 2K to 
run, The load ar>d go routine at 
line 9900 is very useful, 
because the program rur>s 
aylomattcally when loaded 
f rorn tape artd is in the mood of 
"handy utility" that the pro- 
gram was intended. 



sssTCPLt-ULRTOf-: 



•.>£R:i>XGH 



>1H 



ie" LIST 7- -IF "5 

«0 SCROLL 

30 PRINT P. 
■" fPEP CENT 

4-0 INPUT U 

45 SCROLL 

5 'J S'IRDi i 



S/- 
53 
60 

f^ 

SC 

T RR 

9^ 

9fr 
10C 
.110 
..20 



^'::rol!- 
pr-iN" 



£1.. O '^VnZV.' ORT ??«■- 



M^T ^-Tt~r" 



scroLL 

Pr-;1NT ' siNTEK i. 

'E '■ 



"J 



U; " PEP C 
CHf-1f>GE V' 



130 LET R*e 

:l40 Gor>'jr:j sri 

iS0 SL^ROLL 

i&'^ SCROLL 

,170 p^;TNT -mOUK'' ; V.'f>" ■ ■ 

;S0 GJ;'JB '£70 

-■ie© 3C^::^Ll 

210 Pr'KT ' firtD^^JS • - -tf^T -, • ., 

520 LTT R-iB* :0O) . i li?"? '*.'} 

24© ^C^OL L 

350 GOTO 5© 

-70 LET R$ = ^"'*J * ZHT < Ff *t l*i?0 + # ^ 
.';.00i 

^80 If- ti^tli ■,■ lEf* LET R$5*' 

^90 LET C-LEN Fi*-4-£N STR$ INT '>. 

302> t m r: 5. rp 5k + ; . & -• ■' i C + 1 TO ) 3 

310 PRINT "f. ' . ft* 

320 RETL'RN 

-900 SRUF "UFsT CflLCULfPi'rcaS" 

- 10 RtlN 



no 
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JRS SOFTWARE 

n WAVSIDE AVENUE. WOHTHING. SUSSfX. BNllUU 
TtLEF-HONt WOHlMIIWSaai(E*«wi 



HKtlMW**.e* m itSHl 



^^"1 ^v ' Tiling t'^a a-t'i'^^**^ 




^**l* *" 



'ij' Mil •*' tfti-.-r'!' 



An I««f MTIAL 4tl«lll«f> *^ tW ^ K^M tHf <(H tHH Ml AOtlU 

■IliHIUlM ^..1',' ^, »&ui. HD^MC^i 

Lin* ■•nvmtHi - ttu lilt* lIKtmg nunibai *nd -rittumtnE iM'ii* 
fi« lOKO 'ahtTSw l>B4 i^tnT l>««AlTf« tOH far* l*lt 

anciAL aitWMm i > o wmii» 

{3^« . im|Mn|% *tt? UP 4^ '«#'^T a^Oir flFint iilVH *i tOw'^V^V^ '* *#-+^* tftlTF 

T*f MOUTItH. eruvMt f trlltn WAIT (Bf4iliB«> iHttJI 1 »«4n*l <T 'fCfkM <n 
Fh« rj^i^rr* nil Itch m^np u^4l ' 

^ir i-Mttc pAiilin*) I't Ai'irth ^n ittlOin* cod* tni [t>4*l1i*r IM< uD Ontt 
■CM B^TES (■■ (^ur BXdllwt HAM *ii >f<cii44I4 *c hi«i^(4n tn< i ' 

t<t+ d'^* >f inCiMAV !■»> ONI* CMf W4il llf' (flHltf HrKlM*"^ FtfU 

ALSe *>»<i<b»> )«/( ■iivO'n OtdlV tf-S M-J* *>Hch .n«iudrk ti> iht «l»vt ^CUS 

Obf 1 '"^ QOtUM i ii^ludud <t. tia4 rf r-um^ii 



i-D k«t* iH t4«*rim 

Cm ■WV* W rt«*-1lll 



Vil'>ll-<sn.|ll, in.«<4<*»« Ulu^D miMl »>klUlOl 



wtaj ■ Mf 






Gvti'^r ivi* tjtaiWfingk vmI i*na ^vui *lap» lE^t^ i^i^ 
Ha^ *«4 [lUita ir ltr>*««.1*tl 'ittt—n -t-tt^fn t^tt* t'ttt «ftrt4 b> M t*4* 'Iv 

Inaiii ihati'lllHt - * f*ni< si iKnafHH iiid i4<ii *iii i^muoi- n^ tii i-.*rii(a 

<j]-ff^-«^iii iOici ii V [tqIjip ii]w«^«i AirKi^ie^ ciciii>n| v ih^^biipg &#cl an te^v' [k*ih 
'>'■ ^} Pt' bvk **EC*« *4it tv i4i« i«t»i44n4 ^i»ci ^ob 

l^W t**A tbiK ^ M.c*4^f||b ^ M <9*r f»wt«*t \ttt4 1* <n«iii rsur t»i 1t(* reu-a in« 

KF*«fi ind fl«M** 1*14 1— «•!• 
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ZX81 16K RAMCassettes 

Games to Test your Skills & Tactics 

VEFrV NASTY MOUNTAIN ind NASTr IMVADEHS afs twsth vttiv **il 
wchtien", "I «rn Thoroug^ilv p1«0i«d wMh \ht ^owit" : Ctt«nt, London 

thirUt fof VOIH Vtrv goMt VEflV NASTV MOUNTAIN" M F HnriJW, 
Guildford, Sy 

■■NASTY INVAD€HS...VERV NASTY MOUNfTAIN ; wuh rto toaOlnfl pfo- 
bhemt «1 all arid th« Ii1«ftlurv vqu nncludvd, will CCTlamlv por-chlH from 
VOu KQam" N.D.H . Hudd«r|fiCild 

"I MITt vttiiift^ Tb Ctififr»lLil«T« ytni or\ th* txttUfOJ VEHV NASTV MOUN- 
TAIN, t ftm 41K> plQAMd with th«quicli dtl4V«fv": n.Mas$4n^ri4fri, BaTt«v. 
W Yor|i,i. 

"i Ilka NASTY INVADERS -Tha eraphicft •«« aMcsjIant, VERY MASTY 
MOUNTAIN ig alto an «icell*nt gama, Than ara two oi ih« Mti pcrntt I 
hBva fw mv ZKB1 ." Mtch«rl S, McAHtalar, L*li«nlwath, Suffolk 

NASTY INVADERS : Cvt 1h*m twfp** your Boh4* g«r v4u< £4,9S 

A 20 minutv plus AcliCHi' Packed G«m*, You ara w> duty In iha Daftnca 

Radii Can|r« An mvatKtn itirtt. Your talk it 10 pr#vant rha Enarrry Itom 
landinQ. But yau hjS vf probltmt. nol only do you htve to »1o[) fhe Inwacjaf3 
making ftpiirs ta ih^it crah. t>ui thare coukJ ba parionnal ifCMbla t04l 
Go04 conirot i« rqiAjtrdacl. buT eiiofs «r« panabaad. 
Don 'I daipaii - Rank Hat itt Ptivil*aa«1< 

N AS T Y MOUNTA I N Sol vv tha CIlmi i1 you wani to Eicapal C4 ^5 

You ara latdvig an afipailitiofi ind com t to tn imDaaiable moufirim rAng* 
II lfMli,a Ilka • IwiB datour unm nn old goe!- hard a,nnDuncesiH«T ihefa is an 
apaning m tha rackf- ifiig- whtch |h« QcctiM&nai' ami^ii ^a^dv' 1. b'ut ti^av 

nava* tt-tppmii Ssa if you can folva th« mvtfSfiiH of Nissy Mountain 

and contjniic on yau^ travail. WhaLhar you tv^cMd or lail, ySHA c*r\ 
alwaya try asain '^ but •omthow itt. rtat dutts ih« Hme a» twforaf 

VE PtY NA S T Y MOUNTAIN : Bui don'1 CHEAT of vou will pay tof »t I £ 6 9 5 

An advanced wqr^tqn of ifi* Nflity MounnmOarta With 16 Lavalaol Play 
Practica Makai Perfacl - but rha m&r* cluas vou •olua. tha mof* your 
taclici ara teilad* 

Justify Your ZX 8 1 As A BusinssB Expanse 

PE TT Y C ASM 'V AT - K now wher« y ouf Mon«v w*nt I f 1 00 

Enier Dale. Narrative aivd Gfois EjipBndilurv tor each C»ri Ptjrcha$« 
ArnlyHt into 20 SubH^fdin^QS and 1 3 Mair-HaAdingt fend grvti G'0». 
VAT, N#L and Exampl Subtotal! and Totplt. lu to good. w« uh it 

OUft«lv4j:. 

VAT BOOK INPUTS : Wri ll«n for Th«' £/in «jl Bu»ii>»t¥ ft Sol? T r^df r 1 1 2 .00 
AttHa Patty Ce»h."VAT Proflram, but w<th tha facility to add m your Che- 
que and Standing Order Item* to give Input! Bci'nerT> Lrne Toiali 

CHEQUES/P.O.iTOi- QltmOLE ITD.. OEPT. ZXC, 
P.O, BOX 60. FtUOBV. WARKS. CV2 1 4DH 
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D 
U 


: STUDY PACKS : 


5 

z 


C 


Taking Exams next year? 




A 


f Superb book Qt Revision Notes 




r 


2 Programs of p-roblems using random data - 


m r 


1 


diifereni each limfl* Answers given 




LI 


3 Program * Hinis on Ho* 10 Revise 


ll 


A Programs of Mudipie choice questfons 


N 


Most orpginal ano useM '..,... ..J. P. DEflBVS. 


• ■ 


A 


Very pleased wi|h Physics', pieasesend Chemisir/ 




L 


ASAP ._.. A. A. SUSSEX. 




S 


Physfcs "O". Cfiemistry "O/C . Biology 0' 


f 
m 





£7 50 * sop p&p 


o 


F 


Maths ' Part 1 C5.50 + 50p p&p 




T 
W 


: JUNiOR SCHOOL PACK : 




A 


ElOOO + 50PP&P 


<* 


Coniains 




t Teachers ''liARKBOOK" (also suiiaDte ror sec 


|S 


E 


sctioolsl e-^ 50 


■ 


ior 


2 Nevv impfoved wefSiOn ot 


i 




"JUNOLE MATHS" 


z 


On« Ol Ifte tsesi juno- pfogfammes S, Miniisr 






available ... i. J. UncMtor {£4 W) Qard«>rit. 


£ 


X 


3 "MAQ1C SPELL". A versatile Nfiwthorp«. 


i-o 




sptiisirtg test progfam .... tC^i 50 E«*tw»od. 


oo 


6 


Horn. 


\ 


toon for B.B.C. ^ SPECTRUMr 



ZX HARDWARE* 



PROFESSIONAL 40 KEY KEYBOARD 

• All legends and lyr^pmcs iri 2 tuiyyrs 

• No soldering to 2X81, jusi plug (n 

• proper lypewnmr keys 

• RAM 'PrinTer COrripaf able 

Kit £19.96 Built E24.96 CdS« £m2fi 
Repeal key add on TBA. 

Range of m^ put ports, musie boards, moinerboards, tp 

A convenef boards write for catalogue 

23 Way double 5'de<t, gold female edge conneciof , 

wire^rap lype £2 95 

Male connector £1.25 

Rtbbori cable £1.40 per metre 

Mastering Machine code bock £&*S0 

Programming for feal applications C0.QO 
Tape for real applications £11. 2S 

HARRIS a LOCKYEB ASSOCIATES 

(Sole distribytors For Redditch Electronics} 

O^pt IX 

33 P^dmors Cloaa 

Woodrow South 

Haddltch 

T0I I0G27I 344E2 

Pricai mcludnd VAT * PhP 

Ovflrma*! oidd £1,80 pott»g» 

Dfl^ivary 3 day* ^^f '" stijck itvmi nlaa allow 28 days. 

Offjciiil ard«ri w»icoma. 

I Sand 5AE for fr«« cntaloguB) 
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string Handling 




word Processor 

This word processor program will make 

text neat and tidy before you print 

it— and gives you the chance to correct 

mistalces, using a free-moving cursor. 



reel the lext, it will reappear on 
the screen, with the worcJs 
"ENTER 1 TO RETURN TO 
MENU" above it. You use the 
5, 6. 7 and 8 keys to move your 
cursor in the direcilon indicaied 
by the arrows on those keys, 
and ih<e cursor moves afong (he 
lineof text, inverting the leiteri! 
is passing over. Once you find a 
letler which is wrong, such as 
the "E* in the word WERKS in 
the sample run, you press "A" 



The sample runs show how the 
Program operate^'. You enter 
your lext (up to 1 7 lines deep) 
as a single string, X$, When 
you have the text in, you press 
NEWLINE, and the computer 
will shuffle the words to ensure 
that none of them are split at 
the end of a line. 

A menu appears with three 
options: 1 - correct the text: 2 
- LPRINT the text: and 3 ^ to 
start agein. If you decide to cor- 

S9gm*/ifs of a sampim sum. 

ENTER TEXT 

THI3 IS R TRIRL RUN TO Il_i_USTR*=tT 
E THE TEXT PROGRflH IN RCT ION . TC 
5H0U HOU IT I'ErfV S RND TO DEMONS 
TRRTE HOU IT C^J' NPiKE TEXT LOOK 
NERT BEFORE PRINTING 



THI5 IS R ! RIRL i-cUN TO 
ILLUSTRRTE THE TEXT PROGRAM IN 
OCT ION . TO SHOU HOU IT UERKS RND 
TO DEMONSTRRTE HOU IT CRN MRKE 
TEXT LOOK NERT BEFORE PRINTING 



ENTER 1 TO CORRECT TEXT , 

£ TO LPRINT, 3 TO STRRT fiGRXN 



EMTER 1 TO RHTURJSJ TD MENU 

a? E 

THIS IS R TRIRL RUN TG 

ILLUSTRRTE THE TEXT PRUGRRH IN 

RCTION, TO SHOU HOU IT U^RKS RND 

TO DEMON5TRRTE HOU IT CRN MRKE 

TEXT CQOK N^RT BEFORE PRINTING 



EHTER l^ETTER TO BE SUSSTITUTeD 



eNTER 1 TO RETURN TO MENU 

BS E 

THIS IS R TRIAL RUN TO 

lULUSTRRTE THE TEXT PROGRRM IN 

RCTION. TO SHOU HOU IT UOPKS AND 

TO OEMONSTRRTE HOU IT CRN MRKE 

TEXT LOOK NERT BEFORE PRINTING 

SMTER 1 TO CORRECT TEXT . 

& TO LPRINT , 3 TO START RGRIN 



and the words ENTEfl LETTER 
TO BE SUBSTITUTEDgppear at 
the bottom of the screen. You 
enter your tetter, and press 
NEWLINE, and the inverse in- 
correct letter will be altered to 
the letter you've chosen. Press- 
ing "1 " al any lime wilf return 
you Ironft the 'correciion phase' 
to the original menu, and from 
this menu you can choose "2" 
to LPRINT the text 

It you want the text pnnted. 



the computer searches through 
the whofe of the string, turning 
any inverse letters back to their 
non-inverse equivaients After 
LPRiNTing, you are shown a 
further menu, which allows you 
to run the whole progr<}m again 
from scratch, or to terminate 
the run. Although this prograrn 
allows you to correct wrongly 
spelled words, there is no provi- 
sion to insert text. You may 
well wish to add this option, 



le 


REN UORD PROCESSOR 


15 


REM N GOODUIN^ T H^f^'TJ^LELL 


20 


PRINT "EN-TEFi TEXT- 


30 


INPUT X4 


3£ 


LET X * = <* + '; 


3-S 


CLS 


+ 


OrQSue 1&CI0 


5Q 


PRINT X3i 


SO 


PRINT 


>aj 


PRINT "ENTER 1 TO CORRECT T 


EXT 


S TO LPf?lNT. 3 TO ST 1 


RRT SGftlN" -. - 1 


50 


IF INKE^'S = "'* THEN GOTO 60 


100 


IF IN^^E^ $ = "3" THEN RUN 




X3m 


IF INKEV$ = **2" THEN GOTO 40© 


IF XHK.E'i'* = " I" THEf-i GOTO S©© 


GOTO 30 


1O00 


REM STOPS UORD SPLITTING 


1010 


LET N:;l 


10213 


G05Ue lis© 


1030 


LET N=N+33 


104.0 


IF N)sLEN X$ THEN RETURN 


10+5 


REM SINGLE SP<=lCE IN 




NEXT LINE 


105O 


IF X«tNJ=" " THEN GOTO 1160 


1060 


G03UB 1130 


106S 


REM SINGLE SPRCE IN 




NEXT LINE 


1070 


IF X»tN,iks*' ■' THEN GOTO J 03P 


1€!80 


LeT .J = 


1990 


G05UB lieo 


1100 


LET J=J+1 


itos 


REM SINGLE SPRCE JN 




NEXT LIMF 


111® 


IF X«<N)>" " THEN GOTO 109S^ 


li£r0 


FDR N=N TO N + ,.1-1 


lias 


REM SINGLE SP^r^ 1.*^ 




NE.XT LINE 


113© 


LET X*xX$r{l TO H> +'* "■»-.XStN + 


1 TO 


1 


1140 


NEXT N 
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string Handling 



1150 GOTO 1 

1160 LET X* 
TO i 

1170 GOTO 1 

1130 LET N= 

11^0 RETURN 

20O© REM ## 

£010 CLS 

S020 PRINT 

aO30 LET R- 

2@3S PRINT 

£04.0 IF INK 

2050 IF INK 

THEN LET R= 

2055 IF INK 
2-S: THEN LET 

SQSS IF INK 
LET a=fi-l 

2065 IF INK 

LET ftsR-32 

2070 IF INK 

2075 IF INK 



030 

^X$ll TO N-l.^+X*rN*l 

N-1 

CORRECTJnN.+ ^t 

■ENTER 1 TO Pt£TLfPiN TD 

1 

flT 2,0 X S 

EY ***'"■' VmE^* SOTO SGi*0 

EY«="S" RND R<LEN X* 

R + l 

EV*=^6" RNC? A<LE^^J X*<f 

EV$="5" RND fl>l THEN 

EYS=t"7" RHD n>3S THEN 

EY*= 'l' THEN GOTO 70 
EYt = "ft'* THEN GOTO 300 





2076 PRINT f*T 1,0, ft, " ^^- :*! * tft> ; '^ 

2080 IF CODE Xtmi<ia6 THEN LET 
X$=X*< TO R-1^ +CHR* fCODE X$CR>4 
1£8^ +X* tn + l TO 1 

2035 IF A=l THEN GOTO 2035 
2090 IF ft^% RND CODE X*fR'lv>l27 
THEN LET X*(R-1J=CHR« (CODE Xt( 
»^-l} -1S3) 



39^2 IF ftOa THEN GOTO 2100 
209S IF CODE X%\.f^-32) ^157 THEN L 
ET X* tFl-32) =CHR$ (COPE X$(R-32)- 
12© ) 



2ie0 
+ 1> !- 1 
O&E X 
2102 
35 

a 105 

ET XS 

ia8> 

SliO 
3000 
3005 

TO B 
3010 
3^20 
3025 



IF R<LEN X«-l RND CODE X« tPl 
S7 THEN LET X*(n+l>«CHn* iC 
f {R4~l) -128 J 
IF RtLEN X«~32 THEN GOTO 20 



IF CODE X« m+32) > 
CB+32) =CHPt tCOOe 



127 THEN L 
X« (fl+32) - 



GOTO 2035 

PEH INSERT CORRECTION 

PRINT RT 13,0; "ENTER LETTER 

E SUBSTITUTED" 

INPUT H» 

LET Xt tRl =H* 

PRINT RT 1S^0., " 



3030 GOTO 203S 

4000 REM REHOUE INUER3E , LPRINT 

4.010 FOR G=;l TO LEN Xf 

4-020 IF CODE X»(GJ > 127 THEN LET 

X«(G)=CHR» (CODE X«<GJ-ia8) 

*t030 NEXT G 

a040 LPRINT X% 

4.050 CLS 

d.060 PRINT "ENTER 1 TO RUN ftGRXN 

4.070 PRINT TAB 5; "2 TO END" 

4080 IF INKEYfs:" ■ THEN GOTO 4060 

4030 IF 1NKEYS = ""1" THEN RUN 



THE BEEB PRODUCES THE BEST T.V. 
PROGRAIVIMES IINJ THE WORLD , . . 

Uncfe Cfive produces the World's best 
computers and Jack Gtbboris AJM. 
produces the best Banking Programs in the 
World. . . 

Anon. 

THE PERSONAL BANKIMG SYSTEM 

is available direct from 

J. P. Gibbons A. IB. 1 4 Avalon Boad, 

Orpington, Kent, BR6 9AX. 

Price £9.95 inclusive 

For Cassette and Users Manual tRequrres T 6 

to 48K Ram). Specify whether ZX81 or 

Spectrum Bank reconcilliation module. 

Available soon £6,50. 

Also stocked at the Buffer Micro Shop, 
Streatham - Microwave Shop, Leicester — 
John Derby, Bournennouth — and branches 
of the Computer Bookshop Group, 

Full after sale maintenance available. 
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ZX81 Routines 



Tote that barge, 

read that data 



Chalfont St Giles in 

Buckinghamshire is the home 

of Martin Frobisher, who 

feeling lost on his ZX81 

without the use of READ and 

DATA, decided to create a 

routine for it. 



Manin writes lo ZX Computtng: 
"Haviing felt lost on the ZX81 
without REAO/OATA 

staiements, I set about writing a 
subroutine to solve this pro 
biBm. When using this 
subroutine, it is necessary to use 
GOSUB 9950 in p^ace of READ 
A The subroutine is written for 
numbers only, but can be con- 
verted easily to deal wuh string 
ififormation. The string which 

Pfogfmm On9: 



the data is placed at the 
bti^inning oMhe prog rem, and 
the subroutine at the end. Note 
that there must be a comma at 
the very er%d of the 'DATA' 
within the quote marks of the 
string inline \0." 

The flEAD/DATA routine is 
given in program one. along wTth 
a simple demonsiratian pro- 
Srem. 



s 

6 

Its 

g0 
30 
4-0 
50 
60 
70 
30 
QQ 

leo 
lie 
la© 

S9S© 

^960 



9970 

9930 

9990 



REH RfeMDyDRTPI ROUTINE 

R^M BV MARTIN FROBI5HER 

L^T P* = '4.2, 75, S, 333,39,, *' 

LET X=l 

LET Vi¥ 

DIM F i5) 

FOR G-1 TO S 

GOSUB 99S0 

LET F (Gi sfi 

NEXT G 

FOR G = JL TO S 

PRINT G; " " ; F (G) 

NEXT G 

STOP 

LET V^V+i 

XF R«fY)<>"," THeN GOTO 9<»S 



LCT flsURL 
LET X=Y+1 
RtTURN 



fl » C X TO Y - 1 ) 



1 ita 

£ 73 

3 6 

4- 333 

5 29 
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ZX80/ZX81 



The variables used are a^ f oIJqws; 



MENU 



CHOICE 



DOOR 



TUNNEL 
CAVE 



V* — TITLE (Inverse video subroutine) 

KS — 'Do yOLj want to continue?' 

G - Number of gold blocks (0) 

BS - AHEAD D - DOOR 

LS - LEFT T - TUNNEL {Choose with A$.| 

R$ - RIGHT C - CAVE 

Q - Gold blocks 

CS - YES. NO - WouSd vou like to cross the lake?' 

K - 'Random' chance of survival. 

* 

Q - Gold blocits 

CS - YES/NO - 'Would vou like to investigate th» 

noises?' 

INVERSE V$ - ZXSOonlv 

VIDEO 

SUBROUTINE 

Wheri the computer prints ' > > ' this means 'Do you warrt to 

continue?' 

If YES' then simply press NEWLINE 

If NO' then type SPACE then NEWLINE 



1 

3 

5 
SO 
51 
S2 
S3 
S5 
S6 
ST- 

ss 
e0 
e-s 

130 
125 
127 
130 
14.0 
14-5! 
150 
ISS 

1S5 
170 
171 
172 
T TO 
173 
174. 
175 
17& 

177 
173 
17& 

lao 

185 

lae 
ise 

OSUB 

o3ue 

CJSUB 
OSUB 

OSUB 
£4.0 

03UB 
2S0 

OSUB 
2eo 

OSUB 



ft E n L - R *^ G r^ S G O I. D 

REM BY D C OUEN 19^2 

LET G=t!l 

SCROLL 

SCROLL 

SCROLL 

SCROLL 

PRINT TRB 3," DRAGON'S C-iDLl> 

SCROLL 

SCROLL 

SCROLL 

PRINT "VOU HRV^E -** 

SCROLL 

SCROLL^' ■* BLOCKS OF GOLD" 

SCROLL 

PRINT •f^HEfiC" OF VOU 

eOSUB ie00 

LET e$=P>ft 

SCROLL 

PRINT "OH THE LEFT 

G03UB 1000 

SCROLL 

LET L*=RS 

PRII-JT "RND 



JS B'\- 



J3 



DN THE Rll2^HT JS 



GDSUE 1000 

LET Rt=R» 

SCROLL 

SCFfOLL 

PRINT -UHICH 

GO''" 

SCf^OLL 

SCROLL 

PRINT "R 

SCROLL 

PRINT "L 
SCROLL 
PRXNT "R 

iivw>Lrr K» 

SCROLL 
SCROLL 

ir K*-*"«" 

HO0O 

IF K»ii"R" 

IF K»t"R" 

3i?O0 

IP K«s-L*' 

IF K»s:"R" 

3000 

IF K» = -'lR" 

4.000 

IF K»="L" 

IF K»T="R" 

40l?tT' 



U^V DD VDL< J.lli^^j 



- flHE:P»D" 

- LEFT" 

...» 



AND 

RK£> 

RI-JiD 
RND 
RND 
RND 



R*="D" 

L»b"T" 
J?*-"T" 

L»="C" 
R*-"C" 



THEN 

THEN 
THEM 
TWEM i5 

THEN es 

THE.N rs 



D 
1:5 
G 

G 



270 
KS = 
230 
990 
1000 
1100 

1110 

1120 

1200 
121 P 
1^20 
1300 
X3XO 

1SL99 
= 030 
5010 

a 100 

N" 

5110 

;£200 

S210 

2215 

.^220 

S IN 

2230 

224.0 

2300 

. VOL* 

2305 

£310 

IDE . " 

2315 

2320 



IF NOT m*:r"L" DR .K* = ",R" ^R 

R-l THEN GOTO 170 

GOTO 5© 

RE:ri ************** 

liOTO 1000 + tNT 1RND*3+1.'* .f^lP0 

PRINT " DDOP" 

LET i=i$ = **[>" 

RETURN 

PRINT " TUNNEL'* 

L&T RS=:*'T" 

RETURN 

PRINT " CRL^E" 

^ET R*=i"C" 

RETURN 

REM ************* 

REM ** DOOR ** 

GOTO S^000 + IN;T fRND*4.+l) *100 

PRINT "IT 15 LOCKED. HO\fE O 

RETURN 

LET Q=INT fRND*9+a.l *JjP0 

PRINT "IT WILL OPEN. THERE" 

SCROLL 

PRINT "RF?E "iO;" GOLD BL DCVK 

HERE" 

LET G=G+ei 

RETURN 

PRINT "THERE JS ^ L/5KE HERE 



SCROLL 
PRINT 

SCROLL 
PRINT 



CRNNOT SEE THE FftR S 



RRE YOU GOING TO TRV 



2330 
234.0 
a3i5 
2 3S0 
S360 
a370 



SCROLL 

PRINT -flND CROSS IT 

SCROLL 

INPUT C* 

CL3 

IF CODE (C*J <>CODE 
RETURN 
2330 LET K^INT liRND*3.> +1 
*S?S1 SCROLL 
^3Sa IF K^2 THEN PF? XMT " 

ESCRPEO WITH" 
So33 SCROLL 

S3S4- IF K=2 THEN PRI^rr 
; " BLOCKS OF GOL£>'* 
3336 IF K i - 2 THEN 
Ni^TELY , VOU Mfl'JE" 
23S8 SCROLL 
2390 IF K<>2 THEN 
DROWNED- . . " 
2395 STOP 

2400 LET K=INT CRND*9 + 1> #50 
24-05 SCROLL 

THIS ROOM 



HE>i 



y'DLI Hfil'F 



UTTH 



a 



PRir^ "UNFORTU 



PRINT TRB 10, 



CONTRINS R 



IT DEMANDS ";Kj" GGL 



OR IT UIUL 

TO S© 



EFfT vpi>" 



sTBND ev 



PI? INT "YOU MS 



24.10 PRINT 

DRRGON" 
24.15 SCROLL 
24.20 PRINT 
D BLOCKS* 
24.25 SCROLL 
£430 PRINT 
S4.4.0 FOR J = l 
2i5® SCROLL 
34.60 PRINT TRB 
24-70 NEXT J 
24.75 SCROLL 
24.80 IF G>K-1 THEN 
UE ENOUGH" 

24.35 SCROLL „^ ^ ^, 

^4.90 IF G<K THEN PRINT "..-BUT Y 
OU HR'.fENrT GOT" 
.^4.^5 SCROLL 
::2500 IF G<K THEN 
. rsD Bve: BYE"; END 
3510 LET &=G-K 
2520 RETURN 
oggg REH *****♦****# 
3000 REM *» TUNNEL Ir * 
30 10 IF RND>e.35 THEN RETLIJ=?N 
3015 SCROLL 

jiZiSO PRINT "VOU HRUE ESCAPED" 
^025 SCROLL 
:Q3Q PRINT "IJITM ' . G , ■ GOLD Bh DC 



PRINT "ENniitiht. 
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ZX80/ZX81 



d- 1 

4 105 
4 110 

4510 



5TDP 

REM *****■***♦***■ 
REM ** CRUE ** 
3CROI-I— 

GOTO 40CJ0 + INT tRNt>*3+ll S-10P 
PRINT "THE CRUE I^ E-MPTV,*" 
SCPOLL 

PRINT TRB 6; "MOUE Ohi" 
RETURN 

LET CI = INT iRND:t-ll?^-l> *100 
PRINT "THERE RRE '■;&;■■ GDLX> 
BLOCKS" 
4215 SCROLL 

42so print "here to rod to ydlfr 
store:" 

423^ LET G=G+0 

4Sd.0 RETURN 

4300 IF RiiD>0.9 TH£^ Cr-TD AJ^iair* 

'■^^^1 rOR H = 3 TO ^4. 

<!U30^ SCROLL 

i3QT NEXT H 

^3.1© PRINT "DH HO" 

4320 FOR J=l TO 15 

i33ii3 PRINT TRB :2*0; -^^ 

4.34-0 NEXT vi 

4.3A5 SCROLL 

4350 PRINT "XT IS >i ;^JWFS.H*=l*^X^ ^ , 



*1355 
4360 
J-370 
4400 
4<i05 
t=LD" 

d4Ll0 



SCROLL 

PRINT "YDU RRE C^ERD" 

STOP 

SCROLL 

PRINT "THERE RRE WOT3E3 



RHE 



YOU UHNT TO iWUfS 



■, COCE 



THEN R 



SCROLL 

PRINT "DO 
TGRTE'?"' 
i4a© INPLFT K* 
4430 IF CODE K$ 
ETURN 
j4A4-0 GOTO 4.00O 

Fastermind 

This version of Mastermind la trade name owned tsy Invictai, 
uses the tetters A to F. TKe first listing is for the ZXBO, and the 

second for the 2X81. 

100 DIMA(4| 

110 DIMBi4) 

120 PRINT "FASTERMIND A BCD EF" 

130 FOR 1 = 1 TO 4 

140 LETB(I) = RND(6) 

1 50 NEXT t 

160 LETL-0 

170 LETL = L+1 

180 PRINT 

185 PRINT L 

130 LETK = 

195 LETJ = 

200 INPUT A^ 

2 1 FOR I - 1 TO 4 

220 LETA(h=CODE|AS)-37 

225 IF All) > 6 THEN GOTO 180 

230 PRINT CHR$(A(li+ 165}; " *'; . 

235 LETB<1):.ABS(B(I^^ 

240 lFNOTAjl| = B(IJTHENGOT0 280 

250 L£TK=K+1 

260 LET All) = 

270 LETBdi- -em 

280 L£TA*=TL${A$( 

290 NEXTl 

300 FOR H = 1 TO 4 

310 FO«i= 1 TO 4 

320 IF NOT A{H) = B{I) THEN GOTO 360 

330 LETJ = J+1 

340 LET BO) = -Bin 

350 GOTO 370 

360 NEXT! 

370 NEXT H 

400 PRINT/':"; 

410 IF K = THEN GOTO 450 



420 


FOR I = 1 TO K 


430 


PRINT"" "; 


440 


NEXT 1 


450 


IF J ^0 THEN GOTO 490 


460 


FOR 1 = 1 TO J 


470 


PRINT "- "; 


480 


NEXTl 


490 


IF K< 4 THEN GOTO 170 



READY 

As you'd see when you fun the program, a correct letter in the 
wrong position will give a " + ", while a correct letter in the 
correct place gives a "*", You are, of course, trying to get four 
* '& in as short a number of guesses as possible. Note that letters 
may be repealed v^ithin the code. Invalid guesses are rejected. 
Here's the 2X81 version : 



60 

*_ 10 

130 
i40 
150 
150 
^e-5 

les 

170 

:? =^0 
if 2 

1-30 
1-95 

:>O0 

205 

.:io 

'P. 5 O 

:-.00 

-10 

3 so 
330 
34^ 

seek 

400 

4.10 

a 20 
*40 

*€.© 

4 "7S 

^S0 

A "90 

500 



FR5TERM1ND 
BY D C OUEH 
H (4.» 



REM 
REN 

DIM B (4.) 

FOR Z=X TO 4 

LET B iZ> =INT 

NEXT Z 

i_ET L=0 

SCROLL 

PRINT "PR3TERMJND 



RND*e-t :tJ 



B B c r^ E 



LET L=L+-1 

SCROLL 

SCROLL 

PRINT -ENTER 



QUES5 NUHBER 



LET K-PI-PI 

LET J=K 

INPUT Rt 

SCROLL 

FOP 2=i TO 4 

LET RtZ)=COC'E tpJi-3T 

IF Rt2? >6 THEN PDTp JRP« 

PRINT CHR* iAf7^ *1BB> ■ " 

LET B (Z? =ReS e (Z) 

IF RiZ)<>6tZ) THEN GOTO 

LET KsK-H 

LET R tZ!" =0 

LET 6 ' Z> = -B rZ S 

LET R*=i=l* (2 TO S 

4 

4 _^_ 

iZ> T.HEN &LITM 



QSat 



FOR H^l 

FOR Z=l 

IF PCM) 

LET 'J=J 

LET B iZ> =-B <Z) 

GOTO 370 

NEXT -Z 

NEXT H 

PRINT TRB 10. 



TO 
To 

>B 
■1 

= -B 



3&5t 



SCORED 



IF K=0 THEN GOTO 450 

FOR Z-1 TO K 

PRINT ■' * "j 

NEXT Z 

TF J -a THEN GOTO 4S*fi* 

FOR Z=l TO O 

PRINT "+ *• : 

NEXT Z 

IF K<4 THEN GOTr> J .^i^ 

PRINT "YOU DID IT" 



FRSTERHINO R B C D E F 

ENTER GUESS NUMBER 1 

ES @ a (5 3CQREO + + 

ENTER GUE5S NUMBER 2 

3 a a 9 SCORED ^ + + 

ENfTER GUESS NUMBER 5 

a S a S SCORED 4 ^ 

ENTER GUESS NUMBER 4- 

13 S a H SCORED # 

ENTER GUESS NUMBER ^ 
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MELBOURNE HOUSE • ZX81 » SPECTRUM 



Why is this 
man smiling? 

Yoti'd br vn^i too if you wer* Or Ian Logan 

Dr Logjin II ihown rcccivtfvg the n^t^tu SlOrve Awird fw h« perceptive miifhu into th« **/ th* 
ZK8( ROM opefAEci Mtlbotirn* Hmk ifc prisud lo be iKe publrtliert of Or Logins booki 

fou arc 1 begmncr or an «J4ptrienced protrafrimef, ^aw'il need Mcbourne >4oiii« book} 

If fisa'it got I SfMKtivn on order (of bnicr yet. if you Ve ake^r joe ycmr 5p«ttn*n), then youW bt 
jljd lo know (hit Or Lo^an a Aorkini on Urtdf^r^candlnf Your Spectrum, urt to becornt iJie 
defkTLitive book On th« Spectrufn 

So if Tft>v want to tmite hhe D<- Lofin. r^ can do one of two thir|{i Order diw of our booki from 

youf beio4<w)ler or fill lO (he (OvpO^ *nd re*H)r tjf>dcnunt} jovr SirKlair. or you tan *nte a g''e»i boofc 
or pfogrjiTi ^fuj (end it to ui Who knowi' Yovir jmtle tnay b* io tlnj id nefct year' 

O Kichine Lanfuag« M*d* Simple Fof Vour 5incl44r. JtB 55 

O Und^rit^jiding four ZXBI flOM bj' Dr lin Login.. i."6 9S 

O ZXa( ROM Diui««mblr Part A fay Dr 1JLn Lo|ifi, iiJ 00 

O ixai ROM Diuftembty P»rt B. b» Dr lati Logan jmj Dr Frank OHara £ft OO 

O Not oniy 10 Progrimi for th? 2X81: IK. L6 4S 

O The Compete Sinclair ZXQ I Basic Couru, ill 7 SO 



Ordtin ID M^ftourn* Houi* njbU»h*n I Jl Tr^f^f tr Road Crnnv»Kh London $£ 1.0 
Ceyneipondcnce » Q#bc Cotiifc Smum Rtijd ChKl*n(.ton. tEifh^ofi [Mund. BEOS LU? 7NA 
ftftat* rulh m» p*"' "*" Sp«f t»«i Z X9I tJtilopi* !*?»*« ifiKity 1 
Pit*** »nd TK booti M >nirk«d al»n i4ot* PUmmt add Wti ler pMi, pKk i, VAT 

M^ ,. „ ..„ '^^ 



A^elf«H 



IIVJ I 



MELBOURNE HOUSE • ZX81 • SPECTRUM 




SOUNDwithZX-ai! 



MAKE AMAZING SOUND EFFECTS WITH 
YOUR ZX 81 



49 







£25.95 THEZONX-81 

<npp4piivAI 

Tti« JON X 0] SOUliD UMiT 4 compi^ieir ifri' eont<]in«d ana 

no oi{,maniiing of ^oJSe-r'ng 

Noeowrpflck rnjfTflfi« »»Qds 0* owe' exirm 



ampii4 ^aJuiTit iram 't>uiii''<n 






• WaniMi volume Control ^n paTiei 
lgw(3v»<3k«r 

« SiandQrd lt^\ - 36A (fampocii. or prmff r cOi^ tm piug'Qf4 miq 
fONJ('8l S>aLirvitliiii!«rrnoL)rattecfiri{] normal It flloptratiori 

• MtjQ^taivfii'OitpcuibietourvdilotfUjmiiftr M^sic 
WefccopWs Sct-fi SpoceictrtdRfS ExpiQ^tan; Giin*rvDTj 
Drumi PionH Laws Ofgan^ Bt^lis 1un« Cnoras vrc c 
wi^cTfef vDu devrse< 

» u&K :) cFtonr.ei umnd cPtip gwng piagraiTun* conttol of pfrch 

• loviv oodea % ei.i5iri^ gon^ or qirograiTiir>«s uiing o lew 
nmpiir BASIC 4<n« 

FUii insJfuctioni ^tfi mon^ «ia)n(fie$ af ricw % origin vff«Ts gnu tne 




Measurement and Control with your 

ZX81 SPECTRUM 

and our proven ANALOGUE PORT 

Already mariy in use in industry, actucation. hospitals 
labs., agriculrure and tha home. Now ex trembly low cost 
control operations and even robotics become a realilv, 

The ANALOGUE PORT plugs directiv into your ZX31 and 
offers 

* 8 separate analogue voltage measuring inputs 

* 8 switching autpul^ for reEay$. LEDs. sound output 

* Amplifier for mV sensiiivity on one input channel 

* 6 control lin«a for further expansion 

" Stackable corvnector for RAM pack, printer 

* Self contained, no extra power supply etc- required 
Thermometers, light sensors, mtcrophonss. joysticks 
... in fact anything which produces a varying voltage, 
resistance or current may be connected directly to your 
ZX8 1 via this port. A comprehensive manual is included 
which assumes no previous expertise. 

only £29.95 ready built and tested 

* * • Return of post delivery ' ' * 

ZX Frequency Anafysis software iFast Fourier 
Transform) on cassette an^d with manual C 1 6.20 

ZX Experimenter Kit 23 + 23 edge connector, stacking, 
strip veroboard 'r suggested circuits £6.50 

Acorn ATom Eprom programirter, complete System, 
ready to go including full manuaf £56 t28 Days Delivery) 

ZX Input - Output Port £16.50 

Make cheques payable to: 

UNIVERSITY COMPUTERS, 6 ST. BARNABAS ROAO 
CAIVIBHIOCjE- Delivery return of post on all items (eKcept 
EPROM prog.). Officiar. trade, buFk orders accepted. 
Pte35e acid E 1 p&p to cost Of order. 
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spectrum Programming 



Coaxing a Rainbow 
from your Spectrum 

The Spectrum, as we all know, is a colour 
computer. But how easy is the colour to use, and 

how effective is it? Tim Hartnell attempts to 

answer those questions, and shows you how to 

program your new zx Spectrum . . . in colour. 




The Spectrum has eighi colours 
lit you count black and while!', 
which are coded ffom zero to 
seven. The colours and their 
numerical codes are: 



- 


black 


1 - 


blue 


2 - 


red 


3 ^ 


magenta Ipufple) 


4 - 


green 


b - 


cyan (pale bluey-green) 


6 - 


yelfow 


7 - 


white 


Tha 


lower the number, the 



darker the colour. On a black 
and white set the lower 
numbers are closer to black, the 
highfi'r numbers to white 



You can colour the PRINT 
output using the INK statement 
the background using the 
PAPER statement, and the 
border with BORDER Running 
program one will show the col- 
ours in action. Notice that CLS 
is used after the PAPER colour 
is defined (in line 70i, This is to 
ensure that the whole screen 
area turns that cotour. Leave it 
out and see what happer>s. 

You can use the program 
colours directly in a program 
with good effect,, as program 
two - COLOUR CODE 
shows. This is a variation of 
'Mastermind' but. as vou'31 see 



by running it, tha program ex- 
pects you to guess a code of 
four colours, not four numbers 
or letters as in most computer 
versionsofthegameEnterand 
run the game, then return to 
this article for an explanation of 
the Spectrum colour and 
graphics commands which are 
used in it. 

Line 20 (POKE 23609, 
1 00) changes the rate of click' 
when you press a key into a 
beep, to act as positive feed- 
back when you pfes.s a key ^ 
tend to use this all the lime, and 
find it very useful when pro- 
gramming. Line 80 sets the mk 



and border black {0) and the 
paper white (7). The routine 
from lines 1 00 to 1 20 print out 
the six colours (priming a btob 
of each colourf in a diagonal 
line, with the numbers next to 
the colour they refer to, Line 
1 BO waits until any key is 
pressed before continuing. 

The routine from 220 to 
300 picks the colours, makirig 
sure that all four are different. 
Ltne 210, meartwhHe. has mov- 
ed the print position down one 
(using the apostrsphe from the 
7 key, accessed with the red 
shift key i, and lines 1 80 to 200 
have printed the stx colours 
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Ispectrum Prog ramming I 



^3^ LST B-B-hli BEEF ,i=.c.*^5 

J-i© LST G iZ) =0 

-?^ ;JEXT Z 

^60 F^OR Z^X TO 4^ 

*70 IP G (Z.i -£» THErJ GC- TD S^0 

4^5C? FOR ^' = 1 TD 4 

190 IF ClZ> <:-GlJ> THEN SO TD S^l 

510 NeXT J 

5£'0 NEXT 2 

530 FOR T=4 TO 1 STEP -1 

5ia PRINT INK H fT> ; "■ "; 

^B0 N^XT T 

S6P PRINT INK 1?, ■■■■.&;■■ BL-C*CK**; 

?70 TP e<.^l THEN PRINT "S"i 

-3&^ PRINT ■■ RND ",IJ;" I^HJTE"; 

?90 IF Ui.'*! THEN PRINT "5" 

S00 IF Ul^l THEN PPINT _ ^ ^^ 

^ICi IF B=4. THEN PRINT "YOU GOT 

iT> IN ";©;" GUE5'5-* ; * ^ ,. 

_62e* IF '3>a AND e^* THEN P.RXNT 

"&^Ck IF Eii>4. TH€N N£XT G 

F.^ei PRINT -'"THE COC'E l.<«^^ i 

£.ei3 FOR h-1 TO 101?^ ^;*^-''^T " 

ST^i FOR Ts* TO 1 r-TEP -1 

Isii FOR H.I TO g^' gfS? >J^,. cfT 

^QO BEEP .2^T*iO. PRINT INK C (T 

,t ; "» ■'; 

^O-O NEXT T ^ ^^ 

TlO FOR H=i TQ &£» 

: iE. <T H 

7SC* POKE 2^&S2>-i 



BE£P ^CMyH; 



^5 ;5EM CDLOL»/:? CODE 

^C* DX,M G f 4-'^ 
50 DIH H i4.^ 
,60 INK 0, BORDER P.^PER 7; C 

i£f0 FOR C-1 TO e 

110 PRINT TRB 4+C, JN^ 0;C;;" > 
- ". INh C; 'B" 

' '^ J I'iE ^"T C 

130 PRINT " flLl_ 4 COLOUR^ rtRE 
7 IFFERENT, •' 

DO YOU UfiNT RNDTHE 



■r r f 



7310 PRINT 

7 35 PRINT TRa 8, "ENTER V OR N" 

^iO LtT *^« = INKEY*, JF INKEVSs^""" 

THEN GO TO 74»£> 

750 IP CODE RtoCOt^E "H" THEN R 
UN 

50 Ci_ 5 

770 PRINT ' ^ INK RND#6:TRB RND ^ 
15, "OK . BYE FOR NOU ! '* 

7S0 POKE 2369£'^-i 

7 90 FOR H = l TO 25 

eetD NEXT H 

810 OQ TO 770 



across the top of the screen, 
together with the numbers 
which refer to them. 

Line 310 st&rts the loop to 
give 10 guesses. The second 
hadof line 310 (POKE 23692, 
- 1 ) ensures that if the screen 
Is ever filled, it will autornatical- 
Iv scroll, without requ-iring a 
response to the qu^sti^n 
"scroll?" which you often 
otherwise get at the bottom of 
the screen. Along with the key 
press beep, this automatic 
scroll POKE is something I use 
in just about every Spectrurn 
program. 

Line 320 asks for the guess 
to be entered, and once it has 
(itne 330h uses the backspace 
(CHR98) 32 times to back over 
the line requesting the entry ot 
tine guess. Line 320 overprints 
this with blanks. Thfs means 
that the line ENTER GU^SS 2 is 
erasad, but previous guesses 
tsnd the colour code at the top) 
are not, so you can [ogk at 
previous guesses to help you 
work out your answer. You 
enter your guess, by the way. 
by entering a four-digit number, 
using tihe colour code given at 
the top of the screen . That is, to 
en^ter BLUE just press 1 . 



The routine from lines 350 
to 390 strip the number you 
have entered down to four 
separate digits, the vafiables 
for blacks (Bl and whites {W) 
are set to zero in line 400, and 
then the guess is compared 
with the four-digit code the 
computer has thought of, giv- 
ing little beeps for 'whites' or 
'blacks' as it finds them, if you 
are right, the program tells you. 
If you are not, gnd you have not 
used up your ten guesses, you 
are told of the digits of the right 
colour in the rtghi position 
'blacks' as it 'finds them. If you 
in the wrong position ^whites} 
and given another guess. 

Once you've followed the 
explanation through tand 
SAVEd the program if you want 
to), erase it using NEW and 
enter our nej(t program (pro- 
gram three) to discover some 
other applications of Spectrum 
graphics commands. 

You will know that you can 
use PRINT AT 4, 7; "TEST" to 
print the word TEST tour lines 
down, and starting seven 
spaces across, The control 
character CHR9 22 behaves 
like PftlMT AT, but with a dif- 
ference. To get the same result 



as PRINT AT 4, 7: "TEST" you 
need to enter PRINT CHR$22 
+ CHR$ 4 CHR$ 7; "TEST". 

However, because the ZX 
Spectrum allows concatena- 
tion Uhe adding together of 
strings), you can add all these 
CHR&'S to equal one string. 
This can be quite useful, if you 
wish to specify a particular 
PRINT AT location several 
times in a program. Run pro- 
gram three, ^nd you'll see this 
working. 

TAB can be emuSated by 
preceding CHRS n, where n is 
the number of spaces {plus one) 
you wish to start printing on a 
tine, with CHRS 23. Run pro- 
gram four to see this in action. 
However, as CHR* 23 really 
expects to be followed by two 
numbers (n and m, which has 
the same effect as PRINT TAB n 
+ 256* ml, you can precede 
the information within the 
quote marks with a space. Or a 
dummy letter (X in our exam- 
ple), which will not be printed. 
Run program four and you'll 
see that instead of p]-in:ting 
XTEST right down the screen, it 
will simply print TEST, 

At the start of this article we 
discussed the eight colours and 



looked at how these could be 
used for the information which 
is prin^ted (INK), the background 
(PAPER) or the border 
IBORDER). The information 
printed can be modified by the 
use of two additional com- 
mands, BRIGHT and FLASH, 
Program five shows these m ac- 
tion. Enter and run it, then 
return to this article for a brief 
discussion on these two new 
statements. Although the ef- 
fect of flashing is impossible to 
miss, you may need to look a lit- 
tie more closely to see the ef- 
fect of BRIGHT . Once you have 
run this program, look at th« 
word BRIGHT, just under NOR- 
MAL near the top of the screen. 
You'll see this is a different 
shade of green. The white or^ 
green (the sixth line down on 
the screen) shows the effect of 
BREGHT more clearly. Compare 
the 'lightness' of the word 
BRIGHT here with the wOrd 
FLASHiNG just above it. With 
the non-ftashing words printed 
in green on red la pretty awful 
combination), you'll see that 
the 'bright' word is somewhat 
easier to read than is the 'r^or- 
mal' one. 

Although the numbers zero 
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fspectrum programming] 



lilP PRINT ' ■ ■' 

BEGIN* . . " 

150 PRVSE 4-E* 

160 CL5 

17GV PR I NT^ RT 1,S; 

i^ff FOR C=a TO 5 

15CV PRINT INK ^; C 



PR^£.:=i rtNV >\Jcr TP 



XNK C, 



^0© NEXT C 

^*10 PPJNT ' 

S-SO L^T C tl> -INT iRND*6^ +1 

2 3D L£T Z=l 

S50 LET C{Z,i=lNT fftNO*6,> +1 

£60 LET J=0 

^'^S? LET wi-w**i 

S5iZ» IF CvJ>-C\Z> THEN GO TO 

^^^i IF JiZ-l THEN GO TO 2 70 

3e»l& IF Z<4 THE5^ GO TO £*l? 

310 FOR G-1 TO 10; POKE 53632 . » 



'3^ 



g|g PRINT INK 0. "ENTER GUESS WU 

330 INPUT P 

335 FDR 0=a TO 32: PRINT CMR* 3 

ji : NEXT C 

34.0 PRINT " 

350 FOR Z=l TO 4 

360 LET G (Z> sfl-iei#iNT i«ylO.> 

z^a LET H ri.> =G rz.* 

38© LET P = INT tA.^ie»J 

39l? NEXT Z 

iO0 LET B=£?; LET l,t=e> 

410 FOR Z=l TO 4 

^20 IF C IZ,» i>GiZ} THEN GO TO 4.S 



X qn THTHKXHG OF fl 4. -COLOUR 
CQD£. YO!J HRUE 13 CsOES TGi GUE55r 
IT. I CMC05C FROH THESE CQLOUR5 




o > 
iLL 4- COLOUR 5 iSPE ^IFFEPENF. 

PGFSS f^NV KEV TO BEGIN... 



lO 


REM RROGRPiM OliE 


^Q 


REM COLOUR DEMOHSTRRTION 


30 


FOR E=0 TO 7 


d-0 


FOP P=0 TO 7 


so 


rOJ^ 1=3 TO 7 


^k? 


eCRDEP B 


70 


PPPER P: CL5 


50 


INK I 


VS 


PRINT r=iT lii) , 1©. "BORDEN ■ 


TRB i 

I 


L0; ■■PfiPER ■■,P,TRB lO: 'INK 


FOP U=l TO 60 NEaT U: B 


.IS. 


.P*I+2*B 


11© 


NEXT I 


120 


NEXT P 


130 


NEXT B 



B.; 



Beep 



to seven have be^n explained 
fof INK, PAPER and BORDER, 
other numbers can be used. Us- 
ing 8 (as in PAPER 8t means 
that no matter vvhfch is printed 
$i. this point, the cCilour will re- 
main unciianged. This is not 
particularly useful in ordinary 
pfogrflFTiming, but the number 
9 can be quite effective. The '9' 
means contrast, and ensures 
that if you are printing on a tight 
background, it vvilf print the 
words in black, and in white on 
a dark background, somewhat 
like the way the colour of an 
INPUT statement changes 
depending on the border colour, 
Program &in shows this in action 
printing randomly-generated 
letters of the alphabet in random 
positions on the screen, against 
a randomlv chosen paper colour. 
Run program six for a while to 
see this and then return to this 
article for our next useful 
graphics command. 

The word OVER is very 
useful, and can produce some 
very odd effects. You will have 
noticed an appareritly useless 
line at the end of program six 
(line 140). Using the adit con- 
trol, put this line in piece of line 
1 1 0. and change the 32 at the 



end of line 1 00 into 300, You'll 
notice from time to time that 
letters are printed on top of a 
letter which had previously 
been printed in that position. 
The OVER command means 
that the new letter does not 
wipe out the one beiow rt, but 
simply compliments it from the 
other to form a new shape. This 
ailows us to buM up some 
characters of ouf own. Enter 
and run program seven to 
create some of your own. It is 
very herd to predict the effect 
of adding' various letters in 
this way- For exampfe, a small 
"o" and a small "w" combine 
to prod uG a w hat a ppea rs to be a 
capital "T", 

You'll remember we 
discussed the way CHR$ 22 
and CHR$23 could be used to 
replace PRINT AT and TAB, and 
the way these can be added 
together (concatenation) so 
that the whole command can 
be held in a single string. The 
same can be done with other 
commands. The control 
characters, and the commands 
they replace, are: CHRS 16 — 
INK;CHRS 1 7 - PAPER; CHRS 
18 - FLASH; CHRS 19 - 
BAtGHT: CNR* 20 - IN- 



VERSE; CHRS 21 - OVER. 
These are followed by The 
character which corresponds 
to the colour required, These 
can, as I said, be added as pro- 
gram eight shows. 

Line 60 in program eight 
could also of course be added 
into the string, AS, Perhaps you 
might like to try to do this as an 
exercise. Program eight shows 
something else about the IN- 
PUT statement. It demon- 
strates that all the controls 
which are used for printing (in- 
cluding INK, PAPER and 
FLASH) can also be used to 
modify the INPUT statement, 
thus adding a considerabfe flex- 
ibility to the effects you cande 
mand. The addition control 
characters are explained in the 
rnanual where there is a table 
giving a complete descriptionof 
the various effects available 
from the top row of the 
keyboard. 

If you want to see how ef- 
fective the colour can be. even 
from a simple program, enter 
and run pro^gram nine. If the 
beeps drive you mad, delete 
lines 90 and 1 00, If you want 
the picutre to build up more 
quicklV' change the 7 at the end 



of line 40 into a 6, so that white 
blobs are not printed. 

Wheri you've run this for a 
while, modify it to read as pro 
gram nine b. You'll see this has 
BRiGHTned each blob, andadd- 
ed a random FLASH to each cir- 
cuit of the program, BRIGHT 
and FLASH understand 1 as on 
ISO FLASH 1 turns it onl and 
as o/*'{so FLASH turns it off), 
FLASH arvd BRIGHT, tike 
various other commands, do 
not INT a random number, but 
round it up or down to the 
nearest whole number I where 
the INT of a positive number is 
always the nearest whole 
number te/ow the number plus 
fraction L so the effect of line 
25 in program nine b is to turn 
the Flash on for some loops of 
the program, and off for others. 
You Can see this is so by chang- 
ing the RND in line 2 5 to a I. 
then running it for a while, then 
a and running it for a while. 

Finally, you may like to 
modify the program to become 
program r^ine c Greek alphabet 
soup', a name you will ur^der- 
stand once you've seen the pro- 
gram running. This final version 
recaps many of the points 
we've discussed in this article. 
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Ispectrum Programmlngl 



rtT 



= REM Program ihree 

10 LET a*sCMP$ =f2+CHR$ A+CHR* 

20 PRINT 3$. ''TEST-' 

5 R EM P r o 9 r a m iovr 

10 LET aS=CMR« 2 3+CHRS 4 

£0 PRINT a%, "xTEST" 

■3e» GO TO 50 

30 REH PRGGRPM F lUE 

<t0 PRINT IN*^. 4, "HORMftL 

4.S PRINT SRJGrtT 1; INK ^;"BRIG 



50 PRINT INK 



J..; PftPER 2^ "NORMft 
INK 4; PRPE 



FLASH 1. 



IN 
INK 

PR 



55 PRINT BRIGHT 1, 
R 2:, ^^ BRIGHT ■■■■ ' 

ft(^ PRI NT FLASH 1; INK 4,. -'FLPSH 

55 PRINT g RIGH T 1,; FLPSM 1 
K 4, ERaGHT 1^^'~ 

70 PRINT FLfiSH 1 . PAPER :^., 
4; "FLR5HXNG ■■■" 

7S Pjhcint bright 1- 

PBP. 3; XNK 4-,. 'BRIGHT 
10 REM PftOGRRn SIX 

70 Cl5 

=0 INK 3 
i^0 FOR G=l TO 32 
li0 PRINT RT RNC^#a0 .RN£N*30; CHR* 

55 + INT li RUD *£6 J ) ^ 
1?3 NEXT G 
l'"-0 GO TO 6© 

lio PRINT RT RND*20,. RND + 30; 
ri"i..GMR* t65+INT (RND*£6;'i; 
S REM PPOGPRM SE^'EN 

^O FOR Gsi TCt 16 

3Cv ir>>PUT "E*.'^£.= A LETTEI^ ■ f^% 

4-0 INPUT 'ENTCR RNOTHER LETTER 
*■ * E^ ^ 

' i^ PRINT AT G.G, A$ CHR$ B. Bf 

£:? NEXT G 

10 REM PROGPRf-1 EIGHT 

2<? ir^PUT PAPER S. INK 1,. "ENTER 
^ COLOUR FOR INK' irJK 

;0 INPUT INK 2, "ENTER R COLOUR. 
**0R Pi^PER"-^ PAPER 

A0 INPUT FLASH 1^ BRIGHT 1., IN 



OVE 



r. 4.: PAPER 2."Ef;TER A U»DPD".A$ 
50 LET fl$=CHP$ i5+CMR$ INK +CHR 

3 l-"+CHP$ PRPr.Pi-pJ 

&13I PRINT RT 1C,1C-.,A* 

5 REM PROGRRN NINE 

10 PAPER 7: BOROER 0. CLS 

20 LET A=RrJE'*10 

30 LET B=RND*i6 

ie LET Z=RNE-*7 ^ 

50 PRINT AT A..©; XNK Z, "B" _ 

fi0 PPINT RT £i-A.B; INK 2 I '*■" 

T0 PRINT RT il-R,31-B; INK ZS " 

m- 

aO PRINT AT A,31-B; INK Z^ "■*" 

90 IF RNDi'RND THEN GO TO 20 

iO0 eeEP RN£>y30^Rf'iD*60-RND4S0 

1-10 GO TO £0 

~ REtl PROGRfil-i NINE B 
10 PAPER ■?: BORC^ER D 
E0 LET AsRNDtl0 
2^ LET F=PND 
30 LET EsRND*16 
*10 l^ET Z-RNC *S 
50 PRINT AT A.. B^ 
HT 1 . JL jJ.-K i J. ■ 

60 PRINT AT Si -A 
-IGHT 1, INK Z., 'M" 
70 PRINT AT SI -A 
: SRIGHT i ,; INK Z.. "■■ 

30 PRINT AT A,31-B., FLA^M 
- IGHT 1, INK Z,; "B" 

iiei IF RND-^RJJD THEN GO TO 20 
100 BECP RND/30 , RND*S0-RND*&0 
il0 GO TO 20 

5 REN PROGRAN NINE C 
7 REN GREEK ALPHABET SOUP 
10 PAPER 7: BORC'ER 3: CLS 
^© L^T A-PND*1© 
^5 UUER 1 
30 LET B^RNOf-ia 
4.0 LET 2:«fiNDj^7 

45 LET A*=iCHP* {65-^RND*ae> ^^,^, 
50 PRINT AT A, B, &RIGHT 1, INK 
"* " A 4 

^5© PRINT AT 31-A,e, . BRIGHT 1: 
~;JK Z . A$ 
70 PRIJiT AT 21-A,. 3I-e^ BRIGHT 
1 INK ^ i A$ 

"^'S0 PRINT AT A/31-B. BRIGHT 1.. 
XNK Z - A S 

~3* GO TO 20 



CLS 

FLASH F^ BRIG 
E, FLASH F., B 

31-E; FLASH 
F,; 



F 
B 
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New Zm Software 
from Sinclair. 



A whole new rang© of software for 
the Sinclair ZXBl Personal Computer 
is now available - direct from Sinclair. 
Produced by ICU and Psion, these 
reaJly excellent cassettes cover 
games, education > and business^ 
household management 

Some of the more elaborate pro- 
grams dan only be njn on a 2X81 
augmented by the 2X 16K RAM paclk. 
(The description of each, casselte 
makes it ctear what hardware j$ 
required ) The RAM pack provides 16- 
times more memory in one complete 
module, and simply plugs into the rear 
of aZX8l And the price has just been 
^amatically feduced to only £29.95. 

The Sinclair ZX Printer offer full 
alphanumericsandhigNy-sophislicated 
graphics A special feature is COPY 
which prints out exactly what is on the 
whole TV screen without the need for 
further instructions So now you can 
print out your results for a permanent 
record. The ZX Pnnter plugs tnto the 
rear of your ZX81. and you can 
cor^nect a RAM pack as well 

Games 

Caasette G1 ; Super Programs 1 (1CL) 

HartAvare requimd - 2X61, 

Prfce-£4 95. 

Programs - Invasion from Jupiter 

Skittles Magic Square. Doodle. Kim. 

Liquid Capacity. 

DescripHon - Five games programs 

plus easy conversion between pints/ 

gallons and litres 

Cassette G2: Super Pirogrems 2 (tCL) 

Hardware required - ZXS1. 

Pnce - £4.95. 

Programs - Rings around Saturn, 

Secret Code. Mir^dboggltng Silhouette, 

Memory Test Metnc conversion 

Description - Five games plus easy 

conversion between inches /feet/yards 

and centimetres/metres 

C«ss«tte G3: Supef Programs 3 (ICL) 
Hardware required - 2X81 
Price - £4-95- 

Programs - Train Race Challenge, 
Secret Message Mind that Meteor 
Character Doodle Cun-ency Conversion 
Description: - Fives games plus currency 
conversion at will - for example, 
dollars to pounds 

C««Mi1e G4: Super Progrwrw 4 (ICL) 

Hardware required - 2X81. 
Price - £4 95. 

Progrmns - Down Under. Submarines 
Doodtirtg with Graphics The invisible 
Invader Reaction Petrol 
Description - Five games ptus easy 
conversion between miles per gai^ion 
and European fuel consumption figures. 



Caftsettfli G5: &uper Progirams 5 (ICL) 

Hardware required - ZX81 + 16K RAM. 

Price - £4 95. 

Programs - Martian Knock Oul 

Graffiti Fmd the Mate 

Labyrinth. DropaSrtck, 

Continental 

Descr/pfJon - Five 

games plus easy 

conversion 

between English and 

continentaJ dress sj2es 

C:;a$aette GS: 

Super Programs 6 (ICL) 
Hardware required -ZX8l + 16K RAM 
Price - £4.95. 

Programs - Galactic Invasion, Journey 
into Danger Create Nine IHoie Golf. 
Solitaire- Daylight Robbery. 
Description ^ Six games makirtg full use 
Of the 2X81S moving graphics capability- 
Cassette G7 : Super Progrmm 7 (ICL) 
Hardware required - ZXBt. 
Rfjce - £4-95. 

Programs - Racetrack. Chase NIM. 
Tower of Hanoi Docking the Spaceship 
Gotf 

Descriprro/T - Six games including the 
fascinating Tower of Hanoi proWetn. 

Cassette G6; Super Programs B (ICl) 

Harofivare required- 2X81 + 16K RAM. 

Price - £4.95. 

Programs - Star Trail (plus blank tape on 

side 2). 

Description - Can you, as Captain 

Church of the UK spaceship Endeavour, 

(id the galaxy ot the Klingon menace? 

Cassette G9: Biorttythms (ICL) 

Hardware required - 2X81 + t6K RAM. 

Price - £6-95 

Programs - What are Biorhythms? 

Your Biohythms 

Descripfion - When will you be at your 

peak (and trough) physically. 

emotionally, and intellectually? 

Cassette GIO: Backgammon (Psk>ii) 
Hardware required - ZX81 + 16K RAM. 
Price - £5,95. 

Pi'ograms - Backgammon. Dice 
Descfjpfion - A great program, using 
fast and efficient machine code, with 
graphics board, rolling dice, and doub- 
ling dice The dice program can be 
used for any dice game. 

Cassette G1tt Cl>e$$ (Psion) 
Hardware required - ZX81 + 16K RAM 
Pnce - £6.95 

Programs - Chess. Chess Clock 
Descriptiorj - Fast, efficient machine 
code, a graphic display of the boajnd arrcl 
pieces, ptus six levels of ability, combine 
to make this one of the best chess pro- 
grams available. The Chess Clock 
program can be used at any time. 



-?=fe 




Cassette Gl2: 

Fantasy Garr>es (Psion) 

Hardware required - 2X81 (or 2X80 

with 8K BASIC ROM) + 16K RAM 

Price -£4.75. 

Plrograms - Perilous Swamp. Sorcerer's 

Island 

Descrfpifo/i - Penlous Swamp: rescue 

a beautiful pnncess from the evil wizard 

Sorcerers Island you're marooned To 

escape, you'll probabiy need the help 

of the Grand Sorcerer. 

Cassette G13: 

Space Raiders and Bomber (Pskxi) 

Hardware required - ZX8! + 16K RAM. 

Price - £395 

programs - Space Raiders Bomber. 

Descriprjon - Space Raiders is the ZX81 

version of the popular pub game 

Bomber: destroy a city before you hit a 

skyscraper 

Cassette G14: Right Simulation (Psion} 

Hardware required - ZX81 + 16K RAM. 

Wee - £5-95 

Program - Right Simulation (plus blank 

tape on side 2). 

Description - Simulates a highly 

manoeuvrable light aircraft with full 

controls. instrumentation.aviewthrough 

the cockpht window, and navigational 

aids. Happy landings! 

Education 

Cassette El : Rin to Leam series - 
English Uteraturel (ICL) 
Hardware required - 2X81 + 16K RAM, 
ftj'ce - £695 

ftograms - Novelists, Authors. 
Oescrrprjo/J - Who wrote Robinson 
Crusoe? Which novelist do you 
associate with Father Brown? 

tlllassette E2: Fun to Learn series - 

English Literature 2 (ICL) 

Hardware required - 2X81 + 16K RAM- 

Prtce - £6.95 

Programs - Poets. Raywrights. Modern 

Authors. 

Descrjprioo - Who wrote *Song of the 

SNrt ? Which playwright also played 

cricket for England? 





Cassette ES- Fun to team 
ssries - Geography 1 (iCL) 
Hardware required - 2X81 + 
16K RAM 
Price - £6 95. 
Programs - Towns m England and 
I VVteiSes Countries and Capitals of Europe. 
De script (on - The conn put er stiows you 
a map and a list of towns. You locate 
Ihe towns correctly Or the computer 
challenges you to name a pinpointed 
location. 

Cassette £4; Fun to Leam series - 

History 1 (ICL) 

HartiwarB required - ZX81 + 16K RAM. 

Pnce - £6.95, 

Programs - Events in Bntsh Histofy. 

British Monarchs. 

Oescf/pf/on - From 1066 to ^981. find 

Out when imporianl events occurred. 

Recognise monarchs in an identity 

parade. 

Cassette ESt Fun to Lesrn series - 

Mathematics } (ICL) 

Hardware required - ZX81 + 16K RAM 

Price - £6.95. 

Programs - Addition/Subtraction. 

Multiplication/Divisron. 

Description - Questions and answers 

on basic mathematics at different 

levels ol difficulty 

Cassette £€: Furt to Lsam sariss - 

Music 1 (ICL) 

Hardwafe required - ZXSl + 16K RAh/l 

Price - £6-95. 

Programs - Composers, Musicians. 

Description - Which instrument doos 

Jam^s Qalway play? Who compost 

Peter Grimes'? 

Cassette E7: Fun to Learn series - 

Inventions 1 (ICL) 

Hardware required - ZX81 + 16K RAM. 

Price - £6.95 

Prog(arr\5 ~ Inventions tiefore 1850. 

Inventions since 1650 

Oescriprion ~ Who inveigled television? 

What was the dangerous Lucifer? 

Cassette E8 : Fun to Learn series - 

SpeUing 1 (ICL) 

Hardvi9m required - ZXSl + 16K RAM 

Price - £6,95 

Programs - Series Al-AlS Series BI-BIS 

Descnptfori - Usten to the word spoken 

on your tape recorder, then spell (t out 

on your ZXSl 300 words m total 

suitable for 6-11 year olds 



Business/household 

Ct!i.5.^'ii:« 13 i iheCofitttur aPacK (ICL) 
Hardware required - 2X81 + 16K RAM. 
Price - £9 95 

Program - Collector's Paclt. plus blank 
tape orside 2 for program/data storage. 
Description - This comprehensive pro- 
gram should allow collectors (of stamps, 
coins etc ) to hold up to 400 records of 
up to 6 different items on one cassette 
Keep your records up to date and 
sorted into order. 

Cassette BZ: The Club Record 

Controller (ICL) 

Hardware required - ZXSl + 16K RAM. 

Price - £9 95 

Program - Club Record Controtler pius 

blank tape on stde 2 for program/data 

storage 

Description - Enables cJubs to hold 

records of up to 100 members on one 

cassette Allows for names, addresses, 

'phone numbers plus (ive lots of 

additional (nfonmalion - eg type of 

membership 



Cassette B3:VL 

Hardware requirec i 
Price - £7.95 
Program -W-CALC. 
Descriptiofi - Ttrrns yc 
immensely powerful ar, 
VU-CALC conslnicts, gt 
calculates large tables fo. 
such as financial analysis, 
sheets, and projections, Coi 
full instructions. 

Cassette 84: VU-RLE (Psion) 
Hardware requirsd - ZX81 + t6K ^. 
Price - £7,95, 

Programs - VU-FILE Examples. 
Description - A general-purpose infor- 
mation storage and retrieval program 
with emphasis on user-friendliness and 
visual display Use it to catalogue your 
collection, maintain records or club 
memberships, keep track of your 
accounts, or as a teSephone directory. 

How to order 

Simply use the FREEPOSTordef 
form below and aithar enclose a 
clneque or give us your credit card 
number. Credit card hoiders can order 
by phone - simply call Camberiey 
(0276) 66104 or 21282 during office 
hours, Either way, please allow up to 
28 days for delivery, and there's a 
14 -day money -back optiort, of course, 
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To; Sinclair FJesearch. f REEPOST. Camberiey, Surrey, GU^S 3BR 
Rease send me the items I have indicated b^w, 



otr 


Chham 


1 
<Vvl* 


l»»*i| 




01 SupafPnJorpincI 


30 


t4S5 






G7 S^pvPwginimml 


31 


C4S5 






G3 SupvPfogramia 


32 


C4S8 






$4 Sup«rPi«wni4 


33 


£495 






Qfi SufMfProqniniG 


34 


C4S5 






OdSuf]«fPioiin(nt$ 


36 


£49fi 






^r Super Pnp^9in«7 


36 


U9$ 






Oa Supw PrDenni«e 


tt 


t*ai 






G» Biomyttnii 


38 


cs» 






OlO- BMdigvTiniaii 


m 


£5JS 






Oil Omh 


40 


£sie 






Ql37fanl«yGMWi 


411 


£4 75 






GH Space niKl«i»& BcKTibw 


43 


£aBS 






QU Ftaefil SfmulatiOrt 


43 


£SB5 




^ 


El Engirt UIiKKELir* 1 


44 


£6115 





OCT 


CHMI. 


1^ 


X 


M4I 




£3 ErtglBh UUf itm 2 


4S 


CS9S 






€3 Q«09rttihjrl 


48 


<S«6 






E4 Hntofyl 


47 


ca96 








40 


mm 






es UuK 1 


4S 


C6fS 






£7 IrrMmUpra 1 


50 


cew 






EASpAtotgi 


01 


£6« 






Bi CoHKtortpKti 


S2 


use 






62 CitA mcwaCwttidtm 


m 


».K 






63 VUCMC 


54 


C7« 






B4 VUHFiLE 


» 


cr9& 






ZXIflKRAWiMC* 


T6 


S»B5 






zxnmm 


77 


669*5 






Po«tt(»ciHng- 


1 


£^95 





I enclose a cheque/postal ordsf to Sinclair Research Ltd for £_ — _ 

Please charge my 'Access /Barclaycard/Trustcafd no 

*fHesse ^iete as appiicabfe , | | | | j j i [ | | | | j | { [ ] 

Mf/MfS^M isi I I J I I I I I I I t [ I > I I i I I I [ I I 

Address I I I i I I 1 I I I I I I I 1 Ill 

1111111111111111111111111111 
1 I 1 1 M I 1 i li«*i*l 



ikCOOTCCn EsQlores the 
fixceUenceofvour 





nemotectf 5 Plcmopah Ran ge 



AM five oi the 




ptasUflT 




currerttJy available Memopaks are housed m ol^gartt black anodtsed aluminium cases, and are si yled lo lit wobbletr^e 
onto rhebacKof theZXSi.allowmg more actci-ons (from Memotech or Smclalf) to l)e connected 

MEMOPAK64K MEMORY EXTENSION 

The64K MemopakeKtenostneinernoryoMrfeZxBt by &6K, and with meZ^Si ghwea64K. wMchisneJther 
switched lor paged and is directly addressable. The unit is user transparent and accepts commands such as 
lODIM AieOOO). 

Breakdown of memory areas. ..0-flK-Sinclair IR0M.8-16K-This area can tte used lo Hold machirie code lor 

commLinicatinn beliween programmes Of DefiDl^erals. 16-64KA strafijhl 4flK fnt nfi-t-mal BasfC use 

MEMOPAK 32K and t6K MEMORY EXTENSIONS 

These two packs e«tend and complete the Memotech RAM rang&clor the time being') A notable feature of the 

32K pack is thai it wvtll- run in tandem wiih the Sinclair 16K memory extension to give JflK RAM total 

MEMOPAK HIGH RES GRAPHICS PACK 

HRG Mam Fealutea — * FuHy progfammable H(-ReS<l'92 X 248 pi xels) • Vi<Jeo page is both memory and btl 
mapped and can be located anywi^ere m RAM. • Number of Video pages is limited onty by RAM size (each 
takes aboui 6.5K RAM) • Insunt inverse video on/off gives flashing characters * Vid^o pages can be 
superimposed • Vi;deo page access is similar tq Basic plot/unplot commands • Contains 2K EPROM rriomtof 
with full range of grap4^ics subroutines coni^oiled by rnachme code or USR function 

MEMOPAK CENTRONICS TYPE PARALLEL PRINTER INTERFACE ^ 

Mafn Feaiures — * interlaces ZXBl and parallel printers of Ihi^ Ceniromcstype • Enables use ' ' oi dot 

matriK and daisy wheel printers with ZX8I » Compatible with ZX8I Basic, prints from LLIST. LPf .,, : ^ .j COHY 
* Comains firmware to convert ZXSI characters to ASCII code > Gives lower case characters from zxei inverse 
charactet s<-' / 
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We vuaiM to be sure you are satisfied with your Memopak - so we oHer a M-day money back Guarantee on all our products 
Memotech Limited, 3 Collins Street Oxford 0X4 1XL, EngJand Tel: Oxford 10B65) 722102 Telex: 837220 Orchid G 
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Specifications 



MACHINE 
SPECIFICATIONS 



ZX80 



Dimens«onii 

Width t74mm (6.85 in) 

Depth 218mm (8.58 in> 

Height 38 mm (1.5 in I 

WeighiaOOgdD.Soz) 

M ic ropr ocessor /Memory 

ZeOA 3-25 MHi clock 

ROM; 4K bvtes containing BASIC 

RAM: IK bvtes internal, cinternaEty expandable to 16K bytes. 

Display 

Requires an ordinary domestic black and white cobur TV. The 
lead supplied connects between the ZX80 and your TV's aerial 
socket. The display organisation is 24 lines of 32 characters 
per line showing black characters on a white screen. The ZX80 
does not connect to a printer, 
Programming 

Programs can be entered on the keyboard or loaded from 
cassette, The ZX80 has automatic "wrap round" so lines of 
program can beany lefigth but not muhistaiement lines. 
Syntax check 

The syntax of the entered line is checked character by char 
acter. A syntax error cursor marks the first pface the syntaix 
breaks down if there is an error. Once any errors have been 
edited out the syntax error cursor disappears. Only syntax 
error free lines of code are accepted by the ZX30. 
Graphics 

Total of 22 graphics symbols giving 48 x 64 pixels resolution 
consisting of tQ symbols ptus space and inverses, includes 
symbols for drawing bar charts. Under control of your BASIC 
program any character can be printed in reverse fieid. 
Editing 

The line edit allows you to edit any line of program or input 
including statement numbers. The edit and cursor control 
keys are EDIT, RUBOUT. HOME. 
Arithmetic 

Arithmetic operators +,— ,«, exponentiate. Relational oper- 
ators <,>,', yielding or - !. Logical Operators AND OR 
NOT yielding boolean result. Relational operators also apply to 
strings. ZX80 BASIC uses tS bit two's complement 
arithmetic { t 32767 J, 
Variables 

Mumeric variable names rnay be any length, must begin with a 
letter and consist of alphanymerics. Every character in the name 
is compared thus an infinity of unique names is available. 
String variabies msy be assigned to or from, shortened but not 
concatena;ted. String variable names are A$ — ZS. Strings do not 
reguire a dimension statement and can be any length. 
Arrays have a maximum dimension of 255 (256 elements) each. 
Arrav names consist of a sin^e letter A— Z, 
Control variable names in FOR. . . NEXT loops consist of a 
single letter A-Z. 

txpressiion evaluator 

The full expression evaluator is called whenever a constant or 
variable is er>countered during program execution. This allows 
you to use expressions in place of constants especially useful in 
GOTOs, GOSUSs, FOR. . . ^JEXT etc 



Imnrrediate mode 

The ZX80 will function in the "calculaior mode" by immed- 
iately eKecuting a statement if it is not preceded with a line 
number. 

Cassette interface 

Works with most domestic cassette recorders. The transfer rate 
is 250 baud using a unique tape recording format. Other 
systems are not compatible with the ZXSO's. The ZX80 also 
SAVES the variables as well as the program on cassette. There- 
fore you can save the data for updating next time the program 
is executed. Tlie ZX60 does not support separate data files. The 
lead supplied with the ZX80 is fitted with 3.5mm |ack plugs. 
Expansion bus 

At the rear has 8 data, 16 address, t3 control lines from the 
processor anci Ov, 5v, 9T1v, and internal memory control 
line. These signals enable you to interface the ZX80 to your 
own electronics. PiO, CTC, SlO if you want 1/0 ports etc. 
Power supply 

The ZX80 requires approximately 400mA from 7-1 Iv DC, It 
h^s its own internal 5v regulator, 
TV standard 

The ZXaO is designed to v«)rk with UHF TVs fchannel 36)and 
is the version required for use in the United Kingdom. The 
ZX80 USA ts designed to wprk with a VHF TViAmerican 
channel 2. European channel 31 and is the version required for 
the American TV system, also for countries without UHF. 



ZX81 



Dimensions 

Width 167mm (6.32 in )■ 
Depth 175mm (6.80 in) 
Height 40 mm (1.57 in) 
Weight 350 gitis I12.i5 02I 

M ic ro processor /Memory 

Z80A 3-25 MHz clock 

ROM; Containing 8 K BASIC interpreter 

RAM IK bytes interna!, externally expandable to 1€K bytes. 

Keyboard 

40 key toucn sensitive membrane. Using function mode and 

single press keyword system, this gives the equivalent of 91 

keys and also graphics mode allows an additional 20 graphicsl 

and 54 inverse video characters to be entered directly. 

Display 

Requires an ordinary domestic black and white or colour TV. 

The aerial lead supplied connects the ZX81 to the TV aerial 

socket. The display is organised as 24 lines of 32 characters 

with black characters on a white background. 

Two mode speeds 

The ZX81 can operate in two software selectable modes FAST 

and NORMAL. FAST is ideal for really high-speed computing 

In NORMAL mode however the ZX81 allows continuously 

moving, flicker free animated displays 

Printer 

The 8K ROM will permit instructions (LPR1NT, LLIST and 

COPY) to drive the Sinclair ZX Primer. 

Programming 

Programs can be entered via the keyboard or loaded from cbk- 

ette. Programs and data can be saved onto cassette so that they 
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are not lost when the ZX81 is turned off. 
Sviitax check 

The svf>tax of a line of program is checked on enirv. A svnlSK 
error cursor marks the first place the syntax breaks down if 
there is an error, The syntax errof cursor disappears when errors 
have been, corrected. Only lines ffee from syntaK errors will be 
entered into the program. 
Graphics 

Apart frofti the 20 graphics characters, space and its inverse, the 
display may at$o be divfded into 64 x 44 pixels^, each of which 
may be 'blacked' in or 'whited' out under program control. 
Editing 

A line editor allows you to edit any line of program or input, 
including program line numbeis. Lines may be deleted, in- 
cf^ted or decf eased in size. 
Arithmetic 

Arithmetic operators ■¥, — , x, -, exponentiate^ Rdatiorval oper- 
ators =, < >.>,<.,< =,>=. may compare string and arithmetic 
wafiables to yelld (False) or l(True). Logical operators AND, 
OR, NOT yield boolean results. 
Floating point numbers 

Numbers are stored in 5 bytes in ftoaiing point binary form 
giving a range of 1 3 x 10 "'Uo ±7x10 ''accurate to BVi 
decimal digits. 
Scientific functions 

Natural logs/ami logs; SIN, COS, TAN and their inversesiSOR; 
e«, 

Vaiiabies 

Numerical: any letter followed by atphanumerics 

String: Ai to Z* 

FORNEXUoopsr A-Z (loops may be nested to any 

depth. 
EVumertcal arrays; A— Z 

String arrays: Aj !.. 7* 



Arrays 

Arrays may be multi dimensional with subscripts starting at 1. 

Expression evaluator 

The fuM expression evdluaior is called whenever an expression, 

constant Or variable is encouPlered during program cxectilion. 

This powerful feature aiHows use of expressions in plac* of 

consTant« and ii ospeciiilly uf^fyl in GOTO, GOSU& etc. 

Command fnode 

The ZX81 will execute statements immediately, enabling it to 

perform like a calculator. 

Cassette inter Face 

Works usirvg dorrtestic cassette recorders. The transfer rate is 

2 BO baud and uses a unique record irvg format not compatible 

with other systems. The ZX8t will save the data as well as 

(he program to avoid the need to re-enter the data when the 

progritm is next loaded. , 

ZX81 will search through a tape for the required program). 

The cassette leads supplied have 3.3 mm jack plugs. 

Expansion port 

At the rear, this has the full data, address and control buses 

from the Z80A CPU as well as OV, +5V, +9V,9 and the mem 

ory select lines. These signals enable you to iniefface iheZXS) 

to the Sinclair 16K RAM pack and ZX printer. 

Power supply 

The ZX8? requires approximately 420mA at 7-1 IV DC. It has 

its ovm internal 5V regulator. The ready assembled ZX81 comes 

complete with a power supply. The ZX81 kit does not include 

a power supply. 

TV standard 

The ZX31 is designed to work with UHF TVs (channel 36) 625 

lin«. 



ZX SPECTRUM 

Dimensions 
Width 233 mm 
Depth 144 mm 
Height 30 mm 

CPU/M«mofy 

ZeOA micFOprocBssor running et 3.5 MHi. 1 6K-byto ROM con- 
taining BASIC inierpreter and operating system, 
l6K-byte RAM (plus optional 32K-byte RAM on internal expan- 
sion board) or 48 K byte RAM. 

Keyt>osrd 

40 key keyboard with upper and lower case with capitals lock 
feature, AH BASIC words obtair>edby single keys, plys 1 6 graphics 
characters. 22 colour control codes and 21 use/ -da finable 
graphics characters. Atl keys have auto repeat. 

Display 

Memory-mapped display of 256 pixels x 1 92 pixels; plus one at- 
tributes byte per character square, defining one of eight 
foreground coiour s, one of eight background colours, nofmal or ex- 
tra brightness and flashing or steady. Screen border colour also 
settable to one of eight colours. Will drive a PAL UHF colour TV set, 
or black and white set 1 which will give a scale of grey), on chanrwl 
36. 

Sound 

Internal loud$peakef can be operated over more than 1 Q octaves 
{BCtuaUy 1: 30 semitones! via basic BEEP commar^d. Jack sockets 
at the rear of computer allow connections to external amplifier/ 
speaker, 

Onphica 

Point, line, circle ond arc drawing commands in high-resolubon 

graphics. 

1 6 pre-defined nranhirt; rf^aracters plus 2 1 user -definable 



graphics characters. Also functions to yield character at a given 
position, attribute at a given position jcolours, brightness and 
flash) and whether a given pixet is set. Text may be written on the 
screen on 24 lines of 32 characters. Text and graphics may be 
freely mixed. 

Colours 

Fofegfound and background colours, brightness and flashing are 
set t>y BASIC IMK, PAPER, BRIGHT and FLASH commands. OVER 
may also ba set, which performs an exclusive — or operation to 
overwrite any printing or plotting That is already on the screen, IN- 
VERSE will give inverse video printing. These six commands may 
b« set globally to cover all further PRIKT, PLOT, DRAW or CIRCLE 
comrTiands. or Jocaliy within these commands to cover only the 
results of that command. They may also be set locally to cover text 
printed by an INPUT statement. Colour control codes, which may 
be accessed from the keyboard, may be inserted into text or pro* 
gram listing, and when displayed will override the globally set col- 
ours until another control code is encountered. Brightness and 
flashing codes may be inserted into program or text, similarly. 
Colour-control codes in a program listing have no effect on its ex 
ecutton, Border colour is set by a BORDER command. The eight 
colours available are black, blue, red, magneta, green, cyan, 
yellow and white. Ail eight colours may be present on the screen at 
once, with some areas flashing and others steady, arwi any area 
may be highlighted extra bright. 

Scra«n 

The screen is dividedjnto two sections. The top section — normal- 
ly the first 22 lines — dlspjays the program listing or the results of 
program or command execution, The bottom section — normally 
the last 2 lines — showsthecommandorprogram line currently be- 
ing entered, or the program line currently being edited. It also 
shows the report messages. Full editing facilities of cursor left, 
CUtsor right, insert and delete (with auto-repeat facility) are 
available over this line. The bottom section will expand to accept a 
current line of up to 22 lines. 
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Mathematical Oparationa And Functians 

Arithmetic operations of + , - , x , + , and reis« to a power. 
Mathematical functions of sine, cosine, tangent and thei^r inverses; 
natural \QQ$ ancll exponentials; sign function, absoiute value func- 
tion, and irvteger function: square roc^i function, random number 
generation, and pi. 

Numbers are stored as fiv« bytes of floatir^^ point bl^nary — giving a 
range of +3>itO ^^to+Txl 0^" accurdie to 9 Vi decimal digits. 
Binarv numbers may be entered directly with the BIN function, - , 
>, < , > = , < - and < > may be used to compare string Of 
ariihmeik: values or variables to yield {false I or 1 (truel Losical 
c^Mrator s AN D , R a n d hi^OT y ield booiea n resu I ts but wi [I ace e pt 
(false) and any number jtruei 

User definable functions are defined, using DEF FN, and called us- 
ing FN. They may take up to 26 numeric and 26 string arguments, 
and may yield string or numeric results. 

There is a full DATA mechanism, using the commands READ, 
DATA and RESTORE. 
A real-time clock is obtainable. 

String Operatfons And Functions 

Strings can be concatenated with -r . String variables or values 

may be compared with =,>,<,>=,<==,<> to give boolean 

results String functions are VAL, VAL&, STR$ and LEN. CHR$ 

and CODE con vert numbers to characters and vice versa, using the 

A SCI I code . A St ri ng s I ici n g mec ha ni s m exi sts , u 5 ing the f or m a $ ( x 

TOyl. 

Variable Names 

Numeric - any string stafting with a Tetter f upper and lowfl^r ctt$« 

are not distinguished bHStween, ar\d spaces are igriored). 

String - AS toZS, 

FOflNEXT loops- AZ. 

Numeric arrays - A-Z. 

String arrays - A$toZS. 

Simple variables and arrays with the same name are allowed and 

distinguished between. 

Arrays 

Arrays may be multi-dimensional, with subscripts starting at t. 
String arrays, technically character arrays, may have their last 
subscript omitted, yielding a strfng. 



Expression Evaluator 

A full expression evaluator is called during program e^tecution 

whenever an expression, constant or variable is encountered. This 

allows the use of expressions as arguments to GOTO. GOSUB, 

etc. 

It also operates on commands allowing the ZX Spectrum to 

operate as a calculator, 

CassettB Interface 

A tone leader is recorded before the information to overcome the 
automatic recording level fluctuations of some tape recoidefs, and 
a Schmitt trigger is used to remove noise on playback. 
All saved information is started with a header containing informa- 
tion as to its type, title, length and address information. Program, 
screens, blocks of memory, string and character arrays may ail be 
saved separately. 

Programs, blocks of memory and arrays may be verified after sav- 
ing^ 

Programs and arrays may be merged from tape to combine them 
with the existing contents of memory. Where two line numbers or 
variables names coincide, the old one is overwritten 
Programs may be saved with a line number, where execution will 
start immediately on loading. 

The cassette interface runs at 1 500 baud, through two 3.5 mm 
jackplugs. 

Expansion Port 

This has the f uH data, address and eontfof busses from the Z30A, 
and is used to interface lo the ZX Printer, the RS 2 3 2 anij NET inter- 
faces and the ZX Microdnves. IN and OUT commands give the 10 
port equivalents of PEE*^ and POKE, 



ZX81 Compatibility 

ZX81 BASIC is essentially a subset of ZX Spectrurr 

differences are as follows. 

FAST and SLOW: the ZX Spectrum operates at th 

ZX81 in FAST mo<Je with the steady display of SU 

does not include these commands. 

SCROLL; the ZX Spectrum scrolls automatical' 

operator "scroll?" every time a screen is filled. 

UNPLOT: the ZX Spectrum can unpioi a piKol usii^j > 

and thus achieves unplot. 

Character set; the ZX Spectrum uses the ASCII c'u..tAi 

opposed to the ZX8 1 no n standard set. 
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It^ easy to complain 
about advertisements. 



Every week, millions of advertisements appear in the press, 
on posters or in the cinema. 

Most of them comply with the rules contained in the 
British Code of Advertising Practice and are legal, decent 
honest and truthful. 

But if you find one that, in your opinion, is wrong in some 
way, please wrtte to us at the address below. 

VWe'd tike you to help us keep advertising up to standard. 



The Advertising Standards AuthorityJ 
If an advertisement is wrang,we*re hereto put it right 

ASA. Ltd, Brook House.Torrington Place, London WCIE 7HN. 




ADVERTISEMENT INDEX 



Addictive Games 113 

Alan Readman , , 54 

Anglo American 63 

Artie Computing , , ...,,,, 46 

Bl-PakUd . . ,. 119 

Buffer Micro Shop 32 

CCS 83 

Data-Assette Ltd 2 



D.K. Ironies. . . 
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Mr. Duff...,. 54 

East London Robotics 98 

Fulcrum Products 32 

Fuller Micro Systems ,...,,, .131 

Gemini Marketing 27 

Giltrole Ltd ..,,,.,......,, .111 

Grundy 6 & 7 

Harris & lockyer Ill 

Haven Hardware <..,.. 24 

Hilderbray Ltd .32 

l-K. Software 46 

John Prince 98 

J.P, Gibbons. 113 



JRS Software Ill 

Kayde 3 

Kempston Micro 54 

Memotech 126 

Melbourne House 119 

Microgen - 130 

Mtcroware , 79 

Michael Orwin 90 

Micro Computer Software 83 

Peter Furlong Products 51 

Phipps Ass , 51 

Picturesque .79 

Quicksiiva 132 

Scisoft 11 

Second Foundation ,,........- 39 

Shiva Publishing 83 

Sinclair Research .11 & 124& 125 

Technology Resources . , , .......,..,, 79 

Timedata 39 

University Computers - -119 

Video Software Ltd 39 

V Sf H Computer Services ,,..,,,,., 39 
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FULLER FD SYSTEM £39*95 

Professional Keyboard & Case for Sinclair ZX81 & ZX Spectrum 




The ZXei fits Inside 
The tough ABS miection moulded 
plastic case measures 8" x 14" x 2Vi" 
and hooks up to your 2X printed 
circuit board in minutes. No technical 
know how or soldering is required. 

The ZX16K Memory Module will fix 
inside the case, using the new 
Adaptor Board at £9.75 or the 
Motherboard. 

By removing the ZX PSU from «ts case 
this can also be fixed inside. We will 
carry out the installation work free of 
charge if required. 



KEYBOARD LAYOUT- 
AM the Sinclair ZX81 keys are duplicated on our layout, with extra shift and new 
line keys. The professional momentary action key switches have a guaranteed 
life of 10' operations. The unit is fully built tested and comes complete with a 
money back guarantee. 





INSTALLATION 

Simpty unscrew the ZX printed circuit board from 
its case and screw it into the FD Case. 



MOTHERBOARD: 

We also manufacture a mother board which allows 
expansion to the ZX memory and 1/0 facilities 
WITHIN the case, as well as our power supply unit 
and reset switch. 
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Fuller FO System 42 Keyboard & case 


39.95 






FD System Motherboard 


15J5 






FD 16K. Memory Module 


29.95 






FD 64K. Memory Module 


78,95 






FD PSU 9 Volts at 2 amp. 


12.95 






FD Shipping and Handling 2.50 






Mail to FULLER MICRO SYSTEMS, 

The ZX Centre. Sweeting Street, Liverpool 2. Engtand, UK. 

SAE toe more detaUs — Enquirie*: Tel 051-236 6109 

Name , „„. „.. „. ...„.„.... ,.„.,„ ..... 


Address ....,...,..,.,.. .. . . .... .. . ... 


City /state/Zip fl 
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